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Description 

BACKGROUND OF THE INVENTiON 
5 Field of the Invention 

[0001] The present Invention relates to a method for quality control of an attenuated varicella live vaccine. More 
particularly, the present invention relates to a method for quality control of an attenuated varicella live vaccine, which 
comprises subjecting the genomic DNA of a sample varicella vaccine virus to sequence analysis and confinDing that 
10 the genomic DNA of the sample varicella vaccine virus conserves the specific nucleotides without suffering mutation. 
By the use of the method of the present invention, it has become possible to determine very accurately the qualification 
of an attenuated varicella virus as an active ingredient of an attenuated varicella live vaccine and, consequently, to 
conduct an exact quality control of the vaccines. 

15 Prior Art 

[0002] As is well known, attenuated varicella live vaccines used today are produced from a seed strain of varicella 
virus which is derived from the attenuated varicella virus Oka strain (see Examined Japanese Patent Application Pub- 
lication No. 53-41 202 and U.S. Patent No. 3,985,61 5), and the attenuated live vaccines are used widely throughout the 

20 world (Requirements for Varicella Vaccine (Live) Adopted 1 984; Revised 1 993: WHO Technical Report Series, No. 848, 
pp. 22-38, 1994). To ensure the safety and effectiveness of the vaccine, the number of passages of a virus used for 
producing the vaccine Is restricted under the control of a seed lot system, taking into consideration the potential genetic 
mutation which is likely to occur during the passage. That is, the manufacturers are under an obligation to produce 
varicella vaccines only from the virus derived from the approved seed virus for the live varicella vaccine, wherein the 

25 number of passages of the virus is not more than 10 as counted from the approved seed virus which is counted as 0 
passage. In other words, the quality control and quality assurance of the attenuated varicella live vaccine rely upon the 
fulfillment of the seed lot system by the manufacturers, and such a method for the quality control and quality assurance 
is not a method which can be traced and analyzed by a person skilled in the art. 

[0003] Further, from the viewpoint of epidemiology which involves a tracing of the effects of the varicella vaccine and 

30 a post-market surveillance (PMS), the virological difference between the fresh wild-type strains isolated from the naturally 
infected varicella patients and the vaccine virus strains derived from the above-mentioned Oka strain needs to be 
detemnined, and various analyses, such as those utilizing immunological techniques and genetic engineering techniques, 
have been attempted for detemiination of the virological difference. For example, the following analyses have been 
reported: the difference in DNA sequence between the various VZV strains (Journal of Virology, 59. 660-668, 1986; and 

35 Journal of General Virology, 67, 1759-1816, 1986), the difference in the absence or presence of a restriction enzyme 
Pst I cleavage site (Japanese Joumal of Experimental Medicine, 59, 233-237, 1 989), the difference in RFLP (restriction 
fragment length polymorphism) of the PGR (polymerase chain reaction) product (Joumal of Virology, 66, 1016-1020. 
1992), and the difference in the absence or presence of a restriction enzyme Pst I restriction site which is taken in 
combination with the difference in RFLP of the PGR product (Joumal of Glinical Microbiology, 33, 658-660, 1995). 

40 However, all of these analyses only propose criteria which can be used for differentiating a fresh wild-type strain from 
a vaccine strain derived from the Oka strain, and such analyses lack reliability and exactness. In addition, a method for 
identifying the attenuated varicella virus Oka strain by using gene 14 region (U.S. Patent No. 6,093,535) and a method 
for identifying the attenuated varicella live vaccine virus by using gene 62 region (international Patent Application Pub- 
lication No. , WO 00/50603) have been known. Both of these methods enabled a detemiination of the differences among 

45 the varicella virus Oka strain (virulent parental strain), a vaccine strain derived therefrom (attenuated Oka strain) and a 
varicella virus strain other than the Oka strain, but neither of these methods was satisfactory as a standard for the quality 
control and quality assurance of the attenuated varicella live vaccine. 

[0004] As mentioned above, at present, the quality of the attenuated varicella virus used as an active ingredient of an 
attenuated varicella live vaccine is controlled by the fulfillment of the seed lot system by the manufacturers. In other 

50 words, a method which can be traced and analyzed by a third party for evaluating and confinning the effectiveness of 
the vaccine, such as a method utilizing a direct and quantitative genetic analysis of the genomic DNA of a seed virus 
or a vaccine virus, has not been used for the quality control of the vaccine and, thus, the exactness of the quality control 
is incomputable and vague. Therefore, an improvement in the exactness of the quality control and quality assurance is 
critically important for assuring the effectiveness, safety and uniformity of the attenuated varicella live vaccine. However, 

55 as mentioned above, a reliable method for the quality control has not been established, and a development of such a 
method has been earnestly desired in the art. 


2 


EP 1 166 797 B1 

SUMMARY OF THE INVENTION 

[0005] In the above situation, the present inventors have made extensive and intensive studies with a view toward 
developing a novel method for accurately and quantitatively conducting the quality control of an attenuated varicella live 

5 vaccine. Specifically, the present inventors detennined the whole genomic nucleotide sequence of the attenuated vari- 
cella vims Oka strain containing more than 120,000 nucleotides, conducted a comparative analysis between the deter- 
mined nucleotide sequence of the attenuated Oka strain and the whole genomic nucleotide sequences of the virulent 
strain and the parental Oka strain (virulent strain), and identified the genetic mutations of the attenuated varicella virus 
Oka strain. As a result, they have found that, by evaluating and detennlning whether or not a varicella virus strain 

10 conserves the below-mentioned specific nucleotides, a virus strain conserving the specific nucleotides can be detennined 
accurately as a virus strain capable of functioning as an attenuated varicella vaccine virus. The present invention has 
been completed, based on this novel finding. 

[0006] Therefore, it is an object of the present invention to provide a novel method for the quality control of an attenuated 

varicella live vaccine. 

15 [0007] The foregoing and other objects, features and advantages of the present invention will be apparent to those 
skilled in the art from the following detailed description and the appended claims taken in connection with the accom- 
panying sequence listing and drawings. 

SEQUENCE LISTING FREE TEXT 

20 

[0008] 

SEQ ID NOs: 3 and 4 are of PGR primers used for detecting a mutation of the 560th nucleotide of a varicella vaccine 
virus. 

25 SEQ ID NOs: 5 and 6 are of PGR primers used for detecting a mutation of the 5,745th nucleotide of a varicella 

vaccine virus. 

SEQ ID NOs: 7 and 8 are of PGR primers used for detecting a mutation of the 26,125th nucleotide of a varicella 
vaccine virus. 

SEQ ID NOs: 9 and 10 are of PGR primers used for detecting a mutation of the 94,167th nucleotide of a varicella 
30 vaccine virus. 

SEQ ID NOs: 11 and 12 are of PGR primers used for detecting mutations of the 105,356th, 105,544th, 124,353rd 
and 124,541st nucleotides of a varicella vaccine virus. 

SEQ ID NOs: 13 and 14 are of PGR primers used for detecting mutations of the 105,705th, 106,262nd, 123,635th 

and 124,1 92nd nucleotides of a varicella vaccine vims. 
35 SEQ ID NOs: 15 and 16 are of PGR primers used for detecting mutations of the 107,136th, 107,252nd, 122,645th 

and 122,761st nucleotides of a varicella vaccine virus. 

SEQ 1 D NOs: 1 7 and 1 8 are of PGR primers used for detecting mutations of the 1 08, 1 1 1 st and 1 21 ,786th nucleotides 
of a varicella vaccine vims. 

40 BRIEF DESGRIPTION OF THE DRAWINGS 

[0009] In the drawings: 

Fig. 1 is a genetic map of the varicella virus Oka strain showing the number and direction of each gene, wherein, 
45 V represents a synonymous substitution, T represents a nonsynonymous substitution, V represents a mutation in 

a noncoding region, O represents deletion or insertion, the genome length is shown every 20 kb, R1 to R4 represent 
repetitive sequences, Ori represents an origin of replication. TRL represents a "Temiinal Repeat Long", UL represents 
a "Unique Long", IRL represents an "Internal Repeat Long", IRS representsan "Intemal Repeat Short", US represents 
a "Unique Short", and TRS represents a "Terminal Repeat Short"; and wherein the nucleotide sequence of gene 
50 62 to gene 64 and the nucleotide sequence of gene 69 to gene 71 are symmetrical to each other (i.e., the two 

nucleotide sequences are inverted repeats); and 

Fig. 2 shows the electropherograms which are the results of the RFLP analyses conducted in Example 4. wherein, 
the restriction enzymes used for treating the PGR products are as follows: Fig. 2(a) was obtained using NIa III, Fig. 
2(b) was obtained using Alu I, Fig. 2(c) was obtained using BstX I, Fig. 2(d) was obtained using SfaN I, Fig. 2(e) 
55 was obtained using Acc II, Fig. 2(f) was obtained using Sac II, Fig. 2(g) was obtained using Sma I, Fig. 2(h) was 

obtained using BssH II and Nae I in combination, and Fig. 2(h) was obtained using Bsr I; and wherein, V represents 
the attenuated Oka strain, P represents the parental Oka strain, and K represents the Kawaguchi strain. 
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[0010] The terminologies used in the present specification are defined in the following items (a) to (g). 

(a) VZV: A virus which causes varicella and herpes zoster. "VZV" is an abbreviation for "varicella-zoster virus" which 
Is frequently referred to simply as "varicella virus". 
5 (b) Varicella vaccine virus and varicella vaccine: A varicella vaccine virus is an active ingredient of a vaccine and it 

is an attenuated virus. A varicella vaccine is a vaccine effective for preventing the infection with a VZV or the onset 
of the disease after the infection. 

(c) Attenuated Oka strain: Attenuated Oka strain is the attenuated varicella virus Oka strain (see Examined Japanese 
Patent Application Publication 53-41202 and U.S. Patent No. 3,985,615) or an attenuated varicella virus derived 

10 therefrom. The attenuated Oka strain is deposited under the deposition number VR-795 on March 14, 1975 with 

ATCC. 

(d) Parental Oka strain: Parental Oka strain is the originally isolated, wild-type (virulent) varicella virus Oka strain. 

(e) Quality control: For assuring the effectiveness, safety and unifomilty of a vaccine, raw materials for a vaccine, 
intermediates obtained during the production of a vaccine, and final products are subjected to various tests or 

15 analyses for confirming and assuring their qualification as a vaccine. With respect to an attenuated varicella live 

vaccine, at present, the quality control of the vaccine is conducted in accordance with Pharmaceutical Affairs Law 
(the Law No. 145 established in 1960), Article 42, Item 1 and a provision entitled "Dried Attenuated Varicella Virus 
Live Vaccine" in the Notification No. 217 of the Japanese Ministry of Health and Welfare: Seibutsugakuteki Seizai 
Kijun (Minimum Requirements for Biological Products) or the above-mentioned "Requirements for Varicella Vaccine 

20 (Live)" of WHO. 

(f) Nucleotide number of a DNA sequence: In the present invention, all nucleotide numbers of the varicella vimses 
are in accordance with the nucleotide numbering system of the nucleotide sequence of the genomic DNA of the 
varicella virus Dumas strain (Journal of General Virology, 67, 1759-1816, 1986 and GenBank (National Center for 
Biotechnology Infonnation, National Library of Medicine, Building 38A, Room 8N805, Bethesda, MD 20894, USA), 

25 Accession No. X04370) which is shown in SEQ ID NO: 1 . Further, in the present Invention, the nucleotide sequences 

are the sequences of a sense strand unless othenA/ise specified. 

(g) DNA mutation: Mutations in the genomic DNA of the attenuated Oka strain were identified by conducting homology 
searches among the nucleotide sequences of the attenuated Oka strain, the Dumas strain and the virulent parental 
Oka strain. For example, the DNA mutation is described as follows: "The nucleotide A which is the 5,745th nucleotide 

30 of the Dumas strain and a nucleotide at a corresponding site of the parental Oka strain has been mutated to G in 

the attenuated Oka strain. This nucleotide mutation is a nonsynonymous substitution in which Ser is replaced with 
Pro." 

DETAILED DESCRIPTION OF THE INVENTION 

35 

[001 1 ] In an aspect of the present invention, there is provided an accurate method for the quality control of an attenuated 
varicella live vaccine. 

[001 2] For easy understanding of the present invention, the essential features and various embodiments of the present 

invention are enumerated below. 

40 

1 . A method for the quality control of an attenuated varicella live vaccine, which comprises subjecting the genomic 
DNA of a sample varicella vaccine virus to sequence analysis and confirming that the genomic DNA of the sample 
varicella vaccine virus conserves without suffering mutation the following 5 nucleotides: 

45 the 5,745th G, the 105,356th C, the 105,544th G, the 106.262nd C and the 107,252nd C, 

wherein the nucleotide numbers are in accordance with the nucleotide numbering system of the nucleotide sequence 
of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1 . 

50 2. The method according to item 1 above, wherein the conservation of the 5 nucleotides combination is confinned 

by an RFLP analysis using the following primers: 

a pair of primers of SEQ ID NOs: 5 and 6 with respect to the confimiatlon of the 5,745th G; 

a pair of primers of SEQ I D NOs: 11 and 1 2 with respect to the conf imiatlon of the 1 05,356th C and the 1 05,544th 

55 G; 

a pair of primers of SEQ ID NOs: 1 3 and 1 4 with respect to the confirmation of the 1 06,262nd C; and 
a pair of primers of SEQ ID NOs: 1 5 and 1 6 with respect to the confinnation of the 1 07,252nd C. 
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3. The method according to item 1 or 2 above, which further comprises confirming that the the genomic DNA of 
sample varicetia vaccine virus conserves without suffering mutation the following 4 nucleotides: 

the 122.645th G, the 123,635th G, the 124.353rd C and the 124,541st G, 

5 

wherein the nucleotide numbers are in accordance with the nucleotide numbering system of the nucleotide sequence 
of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1 . 

4. The method according to item 3 above, wherein the conservation of the 4 nucleotides is conflnned by an RFLP 
10 analysis using the following primers: 

a pair of primers of SEQ ID NOs: 1 1 and 1 2 with respect to the confirmation of the 1 24,353rd C and the 1 24,541 st 
G; 

a pair of primers of SEQ ID NOs: 13 and 14 with respect to the confinnation of the 123,635th G; and 
15 a pair of primers of SEQ ID NOs: 1 5 and 1 6 with respect to the confirmation of the 1 22,645th G. 

5. The method according to any one of items 1 to 4 above, which further comprises confimiing that the genomic 
DNA of the sample varicella vaccine virus consen/es without suffering mutation the following 49 nucleotides: 

20 the 560th C, the 703rd Y, the 763rd Y, the 2,515th Y, the 10,900th Y, the 12,779th Y, the 19,431st Y, the 

26.125th G, the 31,732nd Y, the 38,036th Y, the 39,227th K, the 58,595th R, the 59,287th R, the 64,067th R. 
the 71 .252nd Y, the 82.225th R, the 84,091st R. the 87,280th R. the 87.306th Y, the 89,734th R, the 90,535th 
R, the 94,167th C, the 97,748th R, the 97,796th Y, the 101.089th R, the 105.169th R, the 105,310th R, the 
1 05,705th C. the 1 06,71 0th R, the 1 07,1 36th C, the 1 07.599th R, the 1 07,797th R, the 1 08,1 1 1 st C, the 1 08,838th 

25 R, the 109,137th R, the 109,200th R, the 1 1 1 ,650th R, the 1 18,247th Y, the 120.697th Y, the 120,760th Y, the 

121,059th Y. the 121,786th G, the 122,100th Y. 

the 122,298th Y, the 122,761st G, the 123,187th Y, the 124,192nd G, the 124,587th Y and the 124.728th Y, 
wherein: 

30 

the nucleotide numbers are in accordance with the nucleotide numbering system of the nucleotide sequence 
of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1 , 
R represents A or G, 
Y represents C or T, and 
35 K represents G or T. 

6. The method according to item 5 above, wherein the conservation of the 560th C, the 26,125th G, the 94,167th 
C, the 105.705th C, the 107,136th C, the 108,111st C, the 121,786th G, the 122,761st G and the 124,192nd G 
among the 49 nucleotides is conflmned by an RFLP analysis using the following primers: 

40 

a pair of primers of SEQ ID NOs: 3 and 4 with respect to the confirmation of the 560th C; 

a pair of primers of SEQ ID NOs: 7 and 8 with respect to the confinnation of the 26,125th G; 

a pair of primers of SEQ ID NOs: 9 and 10 with respect to the confinnation of the 94,167th C; 

a pair of primers of SEQ ID NOs: 1 3 and 1 4 with respect to the confinnation of the 1 05,705th C and the 124,1 92nd 

45 G; 

a pair of primers of SEQ ID NOs: 1 5 and 1 6 with respect to the confinnation of the 1 07, 1 36th C and the 1 22,761 st 
G; and 

a pair of primers of SEQ ID NOs: 1 7 and 1 8 with respect to the confinnation of the 1 08,1 1 1 st C and the 1 21 ,786th 
G. 

50 

7. The method according to any one of items 1 to 6 above, which further comprises confinning deletion mutations 
in two origins of replication of the genomic DNA of the sample varicella vaccine virus, 

wherein the two origins of replication are a region corresponding to the 1 1 0,087th to 1 10,350th nucleotides of the 
sense strand of the genomic DNA of the varicella vims Dumas strain of SEQ ID NO: 1 and a region con-esponding 
55 to the 1 1 9,547th to 1 1 9.81 0th nucleotides of the genomic DNA of the antisense strand of the Dumas strain, and 

wherein the deletion mutations occur with respect to segments each having a nucleotide sequence of ATATATATA 
an^anged in the direction of from the 5' end to the 3* end, the segments being a segment corresponding to the 
1 10,219th to 1 10,227th nucleotides of the genomic DNA of the sense strand of the Dumas strain and a segment 
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corresponding to the 11 9,670th to 1 19,678th nucleotides of the antisense strand of the genomic DNA of the Dumas 
strain. 

8. The method according to any one of items 1 to 7 above, which further comprises confirming that the repetitive 
5 sequence of one whole R1 region of the genomic DNA of the sample varicella vaccine virus is a nucleotide sequence 

of abbabba'bbb'abababx arranged in the direction of from the 5' end to the 3' end. 
wherein: 

a represents a nucleotide sequence of 

10 

GGACGCGATCGACGACGA; 
a' represents a nucleotide sequence of 
15 GGACGCGATTGACGACGA; 

b represents a nucleotide sequence of 

GGGAGAGGCGGAGGA; 

20 

b' represents a nucleotide sequence of 

GGACGCGGCGGAGGA; and 

25 X represents a nucleotide sequence of GGA, 

wherein the whole R1 region is a region corresponding to the 1 3,937th to 1 4,242nd nucleotides of the genomic DNA 
of the varicella virus Dumas strain of SEQ ID NO: 1 . 

30 9. The method according to any one of items 1 to 8 above, which further comprises confirming that the repetitive 

sequence of each of two whole R4 regions of the genomic DNA of the sample varicella vaccine virus is a nucleotide 
sequence of aaaaaaaaaaaax an^nged in the direction of from the 5' end to the 3' end, 
wherein: 

35 a represents a nucleotide sequence of 

CCCCGCCGATGGGGAGGGGGCGCGGTA: and 
X represents a nucleotide sequence of 

40 

CCCCGCCGATG. 

wherein the two whole R4 regions are a region corresponding to the 1 09,762nd to 1 09,907th nucleotides of the 
sense strand of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1 and a region corresponding 
45 to the 1 1 9,990th to 1 20,1 35th nucleotides of the genomic DNA of the antisense strand of the Dumas strain. 

[0013] The present invention is described in detail below. 

[001 4] During the course of studies for completing the method of the present invention, the present inventors determined 
for the first time the whole nucleotide sequence of the genomic DNA of the attenuated Oka strain (deposited under the 

50 deposition number VR-795 on March 14, 1975 with ATCC (American Type Culture Collection; 10801 University Boule- 
vard, Manassas, VA 201 10-2209, USA)). This sequence is shown in SEQ ID N0:2. Further, using the detemnined whole 
genomic DNA sequence of the attenuated Oka strain, the present inventors conducted a homology search among the 
whole genomic DNA sequences of the Dumas strain, the parental Oka strain and the attenuated Oka strain. As a result, 
the present inventors disclosed the nucleotide mutations of the attenuated Oka strain (i.e., the nucleotides of the atten- 

55 uated Oka strain which are different from the nucleotides of the Dumas strain and/or the parental Oka strain at the 
corresponding sites) shown in Table 1 below. The present inventors made further analyses of the nucleotide mutations 
and identified the synonymous substitutions (no amino acid replacement resulting from the nucleotide mutations) and 
nonsynonymous substitutions (amino acid replacements resulting from the nucleotide mutations); mutations in noncoding 
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regions (ncr mutation); stop codon mutations (ochre/amber mutation); number of repetitions and the sequence size of 
the repetitive sequences and the differences in the order of the repetitions; and mutations in the origins of replication 
(inverted repeats; see Fig. 1). As explained In detail below, the mutations of the attenuated Oka strain which have been 
disclosed by the present inventors are useful for differentiating the attenuated Oka strain from other varicella virus strains, 
s especially from the virulent strains and, therefore, theses mutations can be used for the quality control of the attenuated 
varicella live vaccine. 

[001 5] Among the nucleotide mutations of the attenuated Oka strain shown in Table 1 , the Important mutations show 
the XXY pattern or the XX(XA^) pattern. The mutation showing the XXY pattem is a mutation wherein a nucleotide of 
the parental Oka strain is identical to a corresponding nucleotide of the Dumas strain (that is, both nucleotides are "X"), 

10 but the corresponding nucleotide of the attenuated Oka strain is a mutated nucleotide (that is, the nucleotide is mutated 
to "Y"). Such a mutation is unique to the attenuated Oka strain. The mutation showing the XX(X/Y) pattem is a mutation 
wherein a nucleotide of the parental Oka strain is identical to a con-espondlng nucleotide of the Dumas strain (that is, 
both nucleotides are "X"), but a corresponding nucleotide of the attenuated Oka strain Is a mixture of a nucleotide which 
is identical to that of the Dumas strain and a mutated nucleotide (that is, the mixture of the identical nucleotide "X" and 

15 the mutated nucleotide "Y"). In the genome of the attenuated Oka strain, there are 1 8 nucleotide mutations showing the 
XXY pattem and 40 nucleotide mutations showing the XX(XA') pattem. Among the total of 58 nucleotide mutations, 49 
nucleotide mutations are found in the coding regions, 8 nucleotide mutations are found in the noncoding regions, and 
1 nucleotide mutation is found in a stop codon. Further, among the 49 nucleotide mutations in the coding regions, 29 
nucleotide mutations are nonsynonymous substitutions, and 20 nucleotide mutations are synonymous substitutions. 

20 Further detailed analyses revealed that among the 18 nucleotide mutations showing the XXY pattem, 9 nucleotide 
mutations are nonsynonymous substitutions. 8 nucleotide mutations are synonymous substitutions, and 1 nucleotide 
mutation is found In a noncoding region. The following nucleotide mutations which show the XXY pattem and are 
nonsynonymous substitutions are unique to the attenuated Oka strain: the 5,745th G of gene 6; the 105,356th C, 
1 05,544th G. 1 06,262nd C and 1 07,252nd C of gene 62; and the 1 22,645th G, 1 23,635th G, 1 24,353rd C and 1 24,541 st 

25 G of gene 71 . These unique nucleotides of the attenuated Oka strain are considered to be closely related to the attenuation 
and safety of a varicella virus and, thus these nucleotide are very important. Among the above-mentioned 9 nucleotides, 
4 nucleotides are found In gene 62 and 4 nucleotides are found in gene 71. Since gene 62 and gene 71 are contained 
in the inverted repeats (see Fig. 1 ). in the present invention, the quality control of an attenuated varicella live vaccine Is 
conducted by subjecting the genomic DNA of a sample varicella vaccine virus to sequence analysis and confirming that 

30 the above-mentioned 1 nucleotide of gene 6 and 4 nucleotides of gene 62 are conserved without suffering mutation. 
For improving the exactness of the quality control, it is preferred that the sample virus is further confinned to consen/e 
the above-mentioned 4 nucleotides of gene 71 without suffering mutation. 

[0016] Further in the present invention, it is preferred to confimn that the sample varicella vaccine virus conserves, 
without suffering mutation, all 58 nucleotides which are unique to the attenuated Oka strain. Specifically, together with 
35 the above-mentioned unique nucleotides of the attenuated Oka strain which show the XXY pattem and are nonsynon- 
ymous substitutions, the conservation of the following 49 nucleotides without suffering mutation is confimied in the 
present invention: 

the 560th C. the 703rd Y. the 763rd Y. the 2,515th Y, the 10,900th Y, the 12,779th Y, the 19,431st Y, the 26,125th 
40 G, the 31 ,732nd Y, the 38,036th Y, the 39,227th K, the 58,595th R, the 59,287th R, the 64,067th R, the 71 ,252nd 

Y, the 82,225th R, the 84,091 st R, the 87,280th R, the 87,306th Y, the 89,734th R, the 90,535th R, the 94,1 67th C. 
the 97,748th R, the 97,796th Y, the 101.089th R, the 105,169th R, the 105,310th R, the 105.705th 0, the 106,710th 
R, the 107,136th 0, the 107,599th R, the 107.797th R, the 108,111st C. the 108.838th R, the 109,137th R, the 
109,200th R, the 1 1 1 ,650th R, the 1 18,247th Y, the 120,697th Y, the 120,760th Y, the 121 .059th Y, the 121,786th 
45 G, the 122.100th Y, the 122,298th Y. the 122,761st G, the 123,187th Y, the 124,192nd G, the 124,587th Y and the 

124.728th Y. 

wherein. R represents A or G, Y represents C 
or T, and K represents G or T. 

50 [0017] In addition to the above-mentioned 58 nucleotide mutations, the following unique mutations of the attenuated 
Oka strain were found by the homology search conducted among the whole genomic DNA sequences of the Dumas 
strain, the parental Oka strain and the attenuated Oka strain: a deletion mutation in the origin of replication, a mutation 
In the repetitive region R1 of gene 1 1 and a mutation In the repetitive region R4 of the noncoding regions. 
[001 8] In a varicella virus genome, there are two origins of replication which are contained In the inverted repeats (see 

55 Fig. 1). The origins of replication are a region corresponding to the 110,087th to 110,350th nucleotides of the sense 
strand of the genomic DNA of the Dumas strain and a region corresponding to the 1 1 9,547th to 1 1 9,81 0th nucleotides 
of the antisense strand of the genomic DNA of the Dumas strain. The nucleotide sequence of the sense strand is shown 
In Table 4. As is apparent from Table 4, the deletion In the origins of replication of the attenuated Oka strain occur with 
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respect to segments each having a nucleotide sequence of TATATATATATATA an'anged In the direction of from the 5* 
end to the 3' end, and the segments are a segment corresponding to the 110,214th to 110,227th nucleotides of the 
sense strand and a segment corresponding to the 11 9,670th to 11 9,683rd nucleotides of the antlsense strand. In the 
present invention, it is preferred that the presence of this deletion is further confirmed. Specifically, this deletion can be 
5 continued by determining the presence or absence of the segments each having a nucleotide sequence of ATATATATA 
which correspond to the 1 1 0,21 9th to 1 1 0.227th nucleotides of the sense strand and the 1 1 9.670th to 1 1 9,678th nucle- 
otides of the antlsense strand. 

[0019] The repetitive region R1 of gene 1 1 is a region corresponding to the 13,937th to 14,242nd nucleotides of the 
genomic DNA of the Dumas strain, and the nucleotide sequence of the R1 region is shown in Table 5. As is apparent 

w from Table 5, the nucleotide sequence of the R1 region of the attenuated Oka strain is different from that of not only the 
Dumas strain, but also the parental Oka strain. Therefore, for the quality control of the vaccine, it Is preferred that the 
R1 region of the sample varicella vaccine virus is confimned to be Identical with the R1 region of the attenuated Oka 
strain . Specifically, it is confirmed that the repetitive sequence of one whole R1 region of the genomic DNA of the sample 
varicella vaccine virus is a nucleotide sequence of abbabba'bbb'abababx arranged in the direction of from the 5' end to 

15 the 3' end (wherein, a represents a nucleotide sequence of GGACGCGATCGACGACGA; a' represents a nucleotide 
sequence of GGACGCGATTGACGAGGA; b represents a nucleotide sequence of GGGAGAGGCGGAGGA; b' repre- 
sents a nucleotide sequence of GGACGCGGCGGAGGA; and x represents a nucleotide sequence of GGA). 
[0020] In a varicella virus genome, two repetitive regions R4 which are contained in the inverted repeats are found in 
the noncoding regions (see Fig. 1 ). The R4 regions are a region corresponding to the 1 09,762nd to 1 09,907th nucleotides 

20 of the sense strand of the genomic DNA of the Dumas strain and a region corresponding to the 1 1 9,990th to 1 20,1 35th 
nucleotides of the antlsense strand of the genomic DNA of the Dumas strain. The nucleotide sequence of the R4 region 
In the direction of the 5' end to the 3' end is shown in Table 7. As is apparent from Table 7, the repetitive sequence of 
the R4 region of the attenuated Oka strain is different from that of not only the Dumas strain, but also the parental Oka 
strain. Therefore, for the quality control of the vaccine, it is preferred that the R4 region of the sample varicella vaccine 

25 virus is confinned to be identical with the R4 region of the attenuated Oka strain. Specifically, It is confimned that the 
repetitive sequence of each of two whole R4 regions of the genomic DNA of the sample varicella vaccine virus is a 
nucleotide sequence of aaaaaaaaaaaax aranged in the direction of from the 5' end to the 3' end (wherein, a represents 
a nucleotide sequence of CCCCGCCGATGGGGAGGGGGGGCGGTA; and x represents a nucleotide sequence of 
CCCCGCCGATG). 

30 [0021] In addition, the mutations shown In Table 6 have been found in the repetitive region R3 of gene 22. However, 
as is apparent from Table 6. there is a large diversity among the repetitive sequences of the R3 region of the attenuated 
Oka strain and the parental Oka strain. 

[0022] The method of the present invention has been completed based on the above-mentioned nucleotide mutations 
which are unique to the attenuated Oka strain. Therefore, the methods used in the methods for the quality control of the 

35 present invention can be used not only for the quality control of an attenuated varicella virus live vaccine (that is, 
determining whether a seed virus for a vaccine, an attenuated varicella virus as a raw material of a vaccine or a live 
vaccine has been mutated or not), but also for the identification of a virus strain capable of functioning as an attenuated 
varicella vaccine virus (a virus which can be used as an active ingredient of a varicella vaccine) and the analysis of a 
virulent strain (the parental Oka strain or a natural wild-type strain). In addition, the method of the present invention 

40 provides an exact and advantageous techniques to be used for tracing the effects of the vaccination and for the researches 
In the field of epidemiology of varicella and zoster, and also provides an exact measure for preventing varicella and zoster. 
[0023] The specific methods for conducting the quality control of the present Invention will be described in detail below. 
[0024] Preparation of a genomic DNA of a sample varicella virus: In the method of the present Invention, a virus 
suspension or a bulk vaccine solution for use as an active Ingredient of an attenuated varicella live vaccine, a virus 

45 suspension obtained by propagating a desired VZV, and vesicle fluid and the like obtained from a naturally infected 
varicella patient can be used as a sample varicella virus. The genomic DNA can be extracted and purified directly from 
the sample viruses by a conventional method. Alternatively, cells can be infected with VZV to be used as the sample 
virus, and the genomic DNA of the virus can be extracted and purified from the Infected cells by a conventional method 
(with respect to the methods for extracting and purifying a DNA, reference can be made to "Cun'ent Protocol in Molecular 

50 Biology", Volume 1 , Chapter2. 2.0.1 -2.6.1 2, John Wiley & Sons, Inc., 1 987-2000 (the loose-leaf system)). For propagating 
the VZV. WI-38 cells and MRC-5 cells can be used. It is preferred that the vesicle fluid used as a material for isolating, 
propagating and preparing a fresh wild-type strain or an epidemic strain is obtained from a naturally Infected patient 
within 3 days after the onset of varicella. 

[0025] Preparation of PGR primers: A desired nucleotide sequence of a VZV genomic DNA can be amplified by a 
55 PGR method. First, polynucleotide strands consisting of contiguous sequences of about 15 to 30 nucleotides which 
correspond to the 5'-temiinal sequence of the sense and antlsense sequences of the desired region are prepared by a 
DNA synthesizer. The prepared polynucleotide strands are used as a pair of primers. The whole genomic DNA sequence 
of the attenuated Oka strain shown In SEQ ID N0:2 and the patent documents mentioned under "Prior Art" of the 
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specification (U.S. Patent No. 6,093.535 and International Application Publication WO 00/50603) can be reffered when 
designing the PGR primers. 

[0026] Determination of the nucleotide sequence of the PGR products: From the view point of saving labor for con- 
ducting the experiments, it is preferred that the PGR products are analyzed by a direct DNA sequencing method without 
5 the preparation of a genomic DNA library (this method is described in "Current Protocol in Molecular Biology", Volume 
3, Chapter 15, 15.2.1-15.2.11, ditto). In this method, the sequencing of a nucleotide sequence can be detemnined by 
conventional methods, for example, dideoxy method, a method using Cycle Sequence Kit (manufactured and sold by 
TAKARA SHUZO Co. Ltd., Japan), and a method using DNA Sequencing Kit (manufactured and sold by Perkin Elmer 
Applied Biosystems, USA). 

10 [0027] Homology search of DNA sequences: Homology search of DNA sequences can be perfomied using commer- 
cially available computer software for gene analysis. For example, GENETYX-WIN (ver. 3.1) (manufactured and sold 
by Software Development Co., Ltd., Japan), DNASIS (ver. 3.7) (manufactured and sold by Hitachi Software Engineering 
Co., Ltd., Japan), FASTA (http://www.ddjb. nig.ac.jp/), and BLAST (http://www.ncbi.nlm.nih.gov/) can be used. Whether 
or not a sample varicella vaccine virus has a specific nucleotide sequence of the atten uated varicella Oka strain disclosed 

15 in the present specification can be determined by a homology search. 

[0028] Confimnation of a nucleotide mutation by an RFLP analysis: In addition to the homology search conducted after 
detemiining the (whole or partial) nucleotide sequence of the genomic DNA of a sample virus, an RFLP (Restriction 
Fragment Length Polymorphism) analysis can be conducted to confirm that the unique nucleotides of the attenuated 
Oka strain are consen/ed by the sample virus without suffering mutation. Specifically, polynucleotide strands consisting 

20 of contiguous sequences of about 1 5 to 30 nucleotides which correspond to the 5'-tenninal sequence of the sense and 
antisense sequences of the desired region are prepared by a DNA synthesizer, and the prepared polynucleotide strands 
are used as a pair of PGR primers. A pair of PGR primers are simultaneously used for amplifying the desired region to 
be used as a sample DNA. Thus obtained sample DNA is digested with a restriction enzyme and applied to a gel 
electrophoresis. The presence of a mutation can be detennined by the difference in the size of the detected DNA 

25 fragments. The RFLP analysis which is easier to perfomi than the homology search is preferably used in the method 
for the quality control of the present invention. With respect to the 9 specific nucleotide mutations of the attenuated Oka 
strain which show the XXY pattern and are nonsynonymous substitutions (the 5,745th G, the 1 05,356th G, the 1 05,544th 
G, the 106,262nd C, the 107,252nd G, the 122,645th G, the 123,635th G, the 124,353rd G and the 124,541st G), and 
the 560th C, the 26,125th G. the 94.167th C, the 105,705th C, the 1 07,136th C, the 108,1 1 1st C, the 121 ,786th G, the 

30 122,761st G and the 124,192nd G among the remaining 49 nucleotide mutations of the attenuated Oka strain, the 
presence or the absence of the mutations can be detemiined by the RFLP analysis using the eight primer pairs shown 
in Table 8 (SEQ ID NOs: 3 to 18). The restriction sites of the PGR products obtained by using the PGR primers shown 
in Table 8 are summarized in Table 9, together with the sizes of the restriction fragments. For example, the mutation of 
gene 6 (the 5,745th nucleotide G found in gene 6 of the attenuated Oka strain) can be detected by the absence or 

35 presence of the restriction enzyme Alu I site. Specifically, 763 bp DNA fragment corresponding to the 5,372nd to 6,1 34th 
nucleotides of the genomic DNA of a sample varicella vaccine vims is amplified using the primers 01 -N1 2 and 01 -R1 3 
shown in Table 8. The amplified fragment is digested with Alu I and applied to an agarose gel electrophoresis. In the 
case of a vimlent strain, the PGR product is cleaved into three fragments (170 bp, 205 bp and 388 bp). On the other 
hand, the PGR product of the attenuated Oka strain is cleaved into two fragments (170 bp and 593 bp). Therefore, 

40 whether or not a sample varicella vaccine virus is a virus capable of functioning as a vaccine strain can be determined 
from the restriction-fragment pattern. 

[0029] In the present invention, the 9 unique nucleotide mutations of the attenuated Oka strain which show the XXY 
pattern and are nonsynonymous substitutions are preferably confirmed by the RFLP analysis using the following primers: 
a pair of primers of SEQ ID NOs: 5 and 6 with respect to the confinnation of the 5,745th G; a pair of primers of SEQ ID 

45 NOs: 1 1 and 12 with respect to the confirmation of the 1 05,356th C, the 1 05,544th G, the 1 24,353rd C and the 1 24,541 st 
G; a pair of primers of SEQ ID NOs: 1 3 and 1 4 with respect to the confinnation of the 1 06,262nd G and the 1 23,635th 
G; and a pair of primers of SEQ ID NOs: 1 5 and 1 6 with respect to the confinnation of the 1 07,252nd C and the 1 22,645th 
G. Since gene 62 and gene 71 are inverted repeats (see Fig. 1 ), the quality control of an attenuated varicella live vaccine 
can be conducted by confirming the conservation of at least 5 nucleotides (namely 1 nucleotide of gene 6 and 4 nucleotides 

50 of gene 62) by the RFLP analysis. 

[0030] As mentioned above, the whole genomic DNA sequence of the attenuated Oka strain (SEQ ID N0:2) and the 
nucleotide mutations which are unique to the attenuated Oka strain have been disclosed for the first time by the present 
inventors. Since the unique nucleotide mutations of the attenuated Oka strain are considered to be very important for 
the attenuation of a varicella viruses, an attenuated strain can be constmcted by introducing a nucleotide substitution 

55 to a genomic DNA of a vlnjfent strain (for example a wild type VZV strain or an epidemic strain), or by Inducing an amino 
acid mutation in a virulent strain. The method described in Proc. Natl. Acad. Sci., USA, 90(15). 7376-7380, 1998 can 
be used as a genetic engineering technique for inducing a nucleotide or amino acid mutation. Specifically, the 58 
nucleotide mutations which are unique to the attenuated Oka strain can be used as an index for inducing a mutation to 
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a virulent strain, and the 9 nucleotide substitutions which are nonsynonymous substitutions are especially useful. In 
addition, taking into account the fact that gene 62 and gene 71 are contained in the inverted repeats (see Fig. 1 ). among 
the above-mentioned nucleotide substitutions, at least 5 nucleotide mutations (namely a mutation found in gene 6 and 
the mutations found in either gene 62 or gene 71 ) are considered to be very important. 

5 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0031] Hereinbelow, the present invention will be described in more detail with reference to the following Examples, 
but they should not be construed as limiting the scope of the present invention. 

10 

Example 1 

[0032] The attenuated Oka strain (attenuated vaccine strain) and its parental strain (parental Oka strain; a virulent 
strain which is not attenuated) were individually inoculated into MRC-5 cells to thereby obtain infected cells. The genomic 

15 DNAs of the attenuated Oka strain and the parental Oka strain were extracted Individually from the infected cells by 
phenol extraction and chloroform/isoamyl alcohol extraction, and purified by ethanol precipitation, thereby obtaining 
DNA. PGR products covering the entire genome of each strain were prepared using the obtained DNA as a template 
and 88 synthetic primers (44 primer pairs). Subsequently, the nucleotide sequences of the PGR products were detemnined 
by the direct DNA sequencing method using 520 synthetic primers and the DNA Sequencing Kit (manufactured and 

20 sold by Perkin Elmer Applied Biosystems, USA). Using the whole genomic sequence of the Dumas strain (virulent strain) 
shown in SEQ ID NO: 1 as a standard, the homology search was conducted with respect to the obtained whole genomic 
DNA sequences of the attenuated Oka strain and the parental Oka strain. DNASIS (version 3.7) (manufactured and 
sold by Hitachi Software Engineering Co., Ltd., Japan) was used for conducting the homology search. The characteristics 
of the attenuated Oka strain which became apparent from the homology search are summarized in Tables 1 to 7. 

25 [0033] The nucleotide mutations which were detected by comparing the sequences among the three varicella strains 
(Dumas strain, parental Oka strain and attenuated Oka strain) are listed in Table 1 . Specifically, the nucleotide number, 
the gene number, the mutated nucleotide and the amino acid mutation caused by the nucleotide mutation are described 
for each nucleotide mutation. In Table 1 , Y represents a pyrimidine base (i.e., C or T), R represents a purine base (i.e., 
A or G), K represents G or T, (ncr) represents a noncoding region, an alphabet letter in parentheses (for example "(W)") 

30 is a one-letter abbreviation of an amino acid, (och) represents ochre codon, (amb) represents amber codon, (W/R) 
represents tryptophan (W) or arginine (R), and (del) represents deletion. 

[0034] Among the mutations listed in Table 1 , the mutations which were detected by the sequence alignment between 
the attenuated Oka strain and the parental Oka strain are listed in Table 2. Specifically, the nucleotide number, the gene 
number, the mutated nucleotide and the amino acid mutation caused by the nucleotide mutation are described for each 

35 nucleotide mutation. In Table 2, XA' represents X or Y, and a three-letter abbreviation of an amino acid encoded by a 
nucleotide is shown in parentheses following the nucleotide (when a nucleotide is located in a noncoding region, the 
nucleotide is followed by "(ncr)'). All other abbreviations used in Table 2 are the same as those used in Table 1 . 
[0035] The nucleotide mutations described in Tables 1 and 2 are summarized in Table 3. based on the mutation 
pattems. The mutation patterns and abundance thereof are listed together with the details of the mutation patterns, that 

40 Is, the specific types of mutation (a stop codon (och/amb) mutation, a synonymous or nonsynonymous substitution, and 
deletion (or addition)) and the abundance of each type of mutation. 
[0036] The findings based on Tables 1 to 3 are explained in detail below. 

[0037] Among the major nucleotide and amino acid mutations which were detennined by the comparison between 
the whole genomic DNA sequences of the attenuated Oka strain and the parental Oka strain, the mutations described 
45 in the following items (a) to (f) were found to be especially useful and important for the quality control of an attenuated 
varicella live vaccine. 

(a) There were 58 important nucleotide mutations of the attenuated Oka strain, namely 18 nucleotide mutations 
showing the XXY pattern and 40 nucleotide mutations showing the XX(X/Y) pattem. 
50 (b) Among the above-mentioned 58 mutations, 49 mutations were found in the coding regions, 8 mutations were 

found in the noncoding regions and 1 mutation was found in a stop codon. 

(c) Among the 49 mutations found in the coding regions, 29 mutations were nonsynonymous substitutions and 20 
mutations were synonymous substitutions. 

(d) Among the 1 8 mutations showing the XXY pattem, 9 mutations were nonsynonymous substitutions, 8 mutations 
55 were synonymous substitutions, and 1 mutation was found in a noncoding region. 

(e) The above-mentioned 9 mutations showing the XXY pattem which are nonsynonymous substitutions (namely 
the 5.745th nucleotide G of gene 6; the 1 05.356th nucleotide G, the 1 05,544th nucleotide G, the 1 06.262nd nucleotide 
C and the 107.252nd nucleotide G of gene 62; and the 122,645th nucleotide G. the 123.635th nucleotide G. the 
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124,3531x1 nucleotide C and the 124,541st nucleotide G of gene 71) can be used as markers for the attenuation or 
safety of a virus strain capable of functioning as an active Ingredient of a live vaccine. Therefore, these nucleotide 
mutations are useful and important for the quality control of a vaccine. It should be noted that gene 62 and gene 71 
are contained in the inverted repeats {see Fig. 1). 

5 (f) 40 nucleotides of the vaccine strain showed the XX(X/Y) pattem (that is, a mutation pattern wherein the virus 

strain Is a mixture of a virus having nucleotide X and a virus having nucleotide Y). When the attenuated Oka strain 
was subcultured experimentally (i.e.. the virus was passaged 5 times, 10 times, 17 times and the like), all the 
nucleotides of the XX(X/Y) pattem , except for the 1 06,71 0th nucleotide, showed the following tendency. The detection 
frequency of nucleotide Y increased in accordance with the number of passages (that is, the nucleotide changed 

10 from X/Y to Y) and the mutation pattem of the nucleotide converged to the XXY pattem. In other words, the ratio of 
X to Y (x/y) decreased in accordance with the number of passages. Based on the above-mentioned phenomenon, 
it is considered that the number of passages of a seed vims used in a seed lot system can be estimated by measuring 
the x/y value. It should be noted that among the above-mentioned mutations, 20 mutations converged to nonsyn- 
onymous substitutions. With respect to the remainder of the mutations, 1 2 mutations were synonymous substitutions, 

15 1 mutation was found in a stop codon (specifically, an ochre codon/amber codon mixture converged to an amber 

mutation), and 7 mutations were found in the noncoding regions. 


Table 1 


20 

Nucleotide no. 

Gene no. 

Dumas strain 

Parental Oka strain 

Attenuated Oka strain 


1 

SVnene 1 

A (t\cr) 

G (ncr) 

G (ncr) 


Q 
\j 

SVaene 1 

G fncr^ 

C (ncr) 

C (ncr) 


117 

S'/nene 1 

C (ncr) 

del 

del 

25 

236 

57aene 1 

A (ncr) 

G (ncr) 

G (ncr) 


262 

57gene 1 

C (ncr) 

T (ncr) 

T (ncr) 


560 

SVgene 1 

T (ncr) 

T (ncr) 

C (ncr) 


685 

□ene 1 

G(N) 

A(N) 

A(N) 

\ 9 

30 

703 

nene 1 


T(Q) 

Y(Q) 


763 

gene 1 

T(P) 

T(P) 

Y(P) 


789 

gene 1 

T(T) 

C(A) 

C(A) 


790-1 

gene 1 

TT(Q) 

CC (R) 

CX(R) 

35 

2515 

gene 3/4 

T (ncr) 

T (ncr) 

Y (ncr) 


3764 

gene 4 

A(T) 

G(T) 

G(T) 


4258 

gene 5 

C(K) 

T(K) 

T(K) 


5745 

gene 6 

A(S) 

A(S) 

G(P) 

40 

6853 

gene 6 

G(H) 

T(Q) 

T(Q) 


7091 

gene 6 

C(G) 

A(V) 

A(V) 


7753 

gene 6 

C(P) 

T(P) 

T(P) 


9460 

gene 7/8 

T (ncr) 

C (ncr) 

C (ncr) 

45 

10079 

gene 8 

G(P) 

A(S) 

A(S) 

10900 

gene 9A 

T{W) 

T(W) 

Y(W/R) 


11890 

gene 9 

T(S) 

G(S) 

G(S) 


11906 

gene 9 

A(T) 

G{A) 

G(A) 


12188 

gene 10 

C(P) 

A(H) 

A(H) 

50 

12284 

gene 10 

T(F) 

C(S) 

C(S) 


12285 

gene 10 

T(F) 

C(S) 

C(S) 


12779 

gene 10 

C(A) 

C(A) 

Y(A/V) 


13173 

gene 10 

T(G) 

G(G) 

G(G) 

55 

13407 

gene 10/11 

G (ncr) 

A (ncr) 

A (ncr) 


14390 

gene 1 1 

T(C) 

C(C) 

C(C) 


17404 

gene 12 

C(V) 

T(V) 

T(V) 
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(continued) 


Nucleotide no. 

Gene no. 

Dumas strain 

Parental Oka strain 

Attenuated Oka strain 

17834 

gene 12 

C(L) 

T(L) 

T(L) 

18082 

gene 12 

C(T) 

T{T) 

T(T) 

18467 

gene 13 

G(K) 

A(K) 

A(K) 

19431 

gene 14 

T(o) 

T(o) 

Y (o/a) 

19719 

gene 14 

A(l) 

G(l) 

G(l) 

20656 

gene 14 

T(Y) 

A{F) 

A(F) 

20684 

gene 14 

T(T) 

C(A) 

C(A) 

21371 

gene 15 

G(L) 

A(L) 

A(L) 

21734 

gene 15 

G(R) 

T(R) 

T(R) 

22311 

gene 15 

G(S) 

A(S) 

A(S) 

22504 

gene 15/16 

A (ncr) 

G (ncr) 

G (ncr) 

22794 

gene 16 

A(M) 

GOT) 

G(T) 

23294 

gene 16 

A(F) 

G(F) 

G(F) 

24515-7 

gene 17 

TCA (S) 

□el 

Hot 

□ei 

^40f (5 

gene i / 


G (A) 

G (A) 


gene i / 

^ yi) 




gene i / 

ft (\/\ 

A (\) 

Ad) 


gene io 


A (H) 

G (N) 

27523 

gene 19 

A(H) 

G(H) 

G (H) 

29201 

gene 20 

T(G) 

G(G) 

G(G) 

31732 

gene 21 

C(T) 

C(T) 

Y(T/I) 

32274 

gene 21 

A(T) 

G(A) 

G(A) 

33722 

gene 21 

T(H) 

C(H) 

C(H) 

33725 

gene 21 

T(D) 

C(D) 

C(D) 

33728 

gene 21 

T(N) 

C(N) 

C(N) 

35543 

gene 22 

T(V) 

C(V) 

C(V) 

37649 

gene 22 

A(L) 

G(L) 

G(L) 

37902 

gene 22 

A(l) 

G(V) 

G(V) 

38036 

gene 22 

TfO 

1(1) 

Y (T) 

38055 

gene 22 

T(V) 

C(H) 

C(H) 

38081 

gene 22 

A(P) 

C(P) 

C(P) 

38177 

gene 22 

G(E) 

A(E) 

A(E) 

38714 

gene 22 

G(T) 

T(T) 

T(T) 

38717 

gene 22 

C(A) 

T(A) 

T(A) 

39023 

gene 22 

A(R) 

G(R) 

G(R) 

39227 

gene 22 

T(P) 

T(P) 

K(P) 

39263 

gene 22 

G(Q) 

A(Q) 

A(Q) 

39394 

gene 22 

G(R) 

A(H) 

A(H) 

39530 

gene 22 

A(V) 

G(V) 

G(V) 

40388 

gene 22 

A(Q) 

G(Q) 

G(Q) 

41057 

gene 22 

T(P) 

G(P) 

C(P) 

41452 

gene 22 

G(R) 

A(Q) 

A(Q) 

41618 

gene 22 

C(T) 

T(T) 

T(T) 

41764 

gene 22 

G(S) 

A(N) 

A(N) 

42069 

gene 22 

C(Q) 

G(E) 

G(E) 

42176 

gene 22 

C(R) 

T{R) 

T(R) 

42242 

gene 22 

A (A) 

C(A) 

C(A) 

42401-3 

gene 22/23 

AAA (ncr) 

del 

del 
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(continued) 


Nucleotide no. 

Gene no. 

Dumas strain 

Parental Oka strain 

Attenuated Oka strain 

42476 

gene 23 

T(S) 

G(S) 

G(S) 

43262 

gene 24 

T(l) 

C(V) 

C(V) 

44835 

gene 26 

C(C) 

T(C) 

T(C) 

47162 

gene 28 

A(C) 

G(R) 

G(R) 

47940 

gene 28 

C(L) 

T(L) 

T(L) 

48050 

gene 28 

T(S) 

G(G) 

C(G) 

48825 

gene 28 

GfT) 

A(T) 

A(T) 

49535 

gene 28 

G(L) 

A(L) 

A(L) 

50081 

gene 28 

C(G) 

A(C) 

A(C) 

51168 

gene 29 

C(S) 

T(S) 

T(S) 

52917 

gene 29 

A(Q) 

G(Q) 

G(Q) 

53482 

gene 29 

A(l) 

C(L) 

C(L) 

53938 

gene 29 

G(A) 

A(T) 

A(T) 

54359-73 

gene 29 AACT 

rrc GGGTCA (NISGS) 

del 

del 

54562 

gene 29/30 

T (ncr) 

del (nor) 

aei (ncr; 



T (r\cr\ 


C fncr) 


nPDP '^n 


G fP^ 

G (P) 


npnp '^1 

A rn 

C (P) 

C fP) 

R7^ni 

yCl iXS O 1 

A (A\ 

C (A) 

C (A) 

or 0!7r 


G ^ A^ 

T fA> 



npnp 

A (\) 

A 

R (\N) 

n vy 

59287 

gene 31 

A(P) 

A(P) 

R(P) 

59760-1 

gene 31/32 

del (ncr) 

G (ncr) 

G (ncr) 

60276-8 

gene 32/33 

AAA (ncr) 

del 

del 

60279 

gene 32/33 

A (ncr) 

C (ncr) 

C (ncr) 

60405 

gene 33 

C(A) 

A (A) 

A (A) 

60781 

gene 33 

T(Y) 

G(S) 

G(S) 

61018-9 

gene 33 

GG (P) 

AA(F) 

AA(F) 

61201-2 

gene 33 

TT{N) 

CC (G) 

CC (G) 

64067 

gene 35 

A (A) 

A (A) 

R(A) 

64136 

gene 35 

A(C) 

G(C) 

G(C) 

64259 

gene 35 

T(P) 

C(P) 

C{P) 

64375 

gene 35 

T(M) 

C(V) 

C{V) 

64989 

gene 36 

C(A) 

T(A) 

T(A) 

65669 

gene 36 

C(S) 

T(L) 

T(L) 

66646 

gene 37 

G(L) 

T(L) 

T(L) 

66879 

gene 37 

C(P) 

T(L) 

T(L) 

68172 

gene 37 

G(R) 

A(K) 

A(K) 

69349 

gene 38 

A(T) 

G(T) 

G(T) 

69756 

gene 38 

T(S) 

C(G) 

C(G) 

71252 

gene 39 

T(M) 

T(M) 

Y(M/T) 

72997 

gene 40 

C(V) 

T(V) 

T(V) 

73993 

gene 40 

T(T) 

CCT) 

C(T) 

76530 

gene 41 

C(V) 

T(V) 

T(V) 

78144 

gene 42/43 

T (ncr) 

del 

del 

80244 

gene 43/44 

G (ncr) 

T (ncr) 

T(ncr) 

80840 

gene 44 

A(N) 

G(D) 

G(D) 

81187 

gene 44 

C(A) 

T(A) 

T(A) 


13 
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(continued) 


Nucleotide no 

Gene no 

Dumas strain 

Parental Oka strain 

Attenuated Oka strain 




A (P) 

R(P) 

84091 

gene 47 




84616 

gene 47 





npnp 4R 

G (R) 


A(H) 



C {U\ 

T(D) 


86170 

gene 48 

C(Q) 

A(K) 

A(K) 

86484-93 

gene 49/50 

CCTGATAA AC (ncr) 

del (ncr) 

del (ncr) 

86556 

gene 49/50 

T (ncr) 

G (ncr) 

G (ncr) 

87280 

gene 50 

A(C) 

A(C) 

R(C) 

Of OUD 




Y (S/G) 

87841 

gene 50 

C(S) 

T (5) 


00*T/ / 




T(S) 

oy / OH 

npnp 

A (Ti 

A en 

R (T) 

89905 

gene 51 

T(T) 

C(T) 

C(T) 

90202 

gene 51 

G(Q) 

T(H) 

T(H) 

90217 

gene 51 

T(S) 

C(S) 

C(S) 

90392 

gene 51/52 

\jL (ncr) 

M ^ncr; 


<3\J>J\J\J 

npnp 

A i\\ 

A (1) 

R (l/V) 

91191 

gene 52 

C(G) 

T(G) 

T(G) 

92026 

gene 52 

(T) 

G(A) 

G (A) 

92092 

gene 52 

CT) 

G(A) 

G(A) 

92375 

gene 52 

(H) 

G(R) 

G (R) 

92999 

gene 53 

(V) 

C(V) 

C(V) 

94167 

gene 54 

T(L) 

T(L) 

C(L) 

94632 

gene 54 

A(V) 

G(V) 

G(V) 

94641 

gene 54 

A(T) 



yo^*fr 1 

ycilc; OH 


C (G^ 

C (G) 



G n ^ 

A {V\ 

A (L) 

:730U 1 

ycflc OH 


G (D^ 

G (D^ 


gene oo 


C fU 

C 


yef ic? oo 

^ V'; 



y / / *to 


G ^A^ 

G f A> 

R (A/T) 

97796 

gene 55 

1(C) 

T(C) 

Y (C/R) 

98437 

gene 55 

T(G) 

C(G) 

C(G) 

98765 

gene 56 

A(V) 

C(V) 

C(V) 

98807 

gene 56 

A(T) 

C(T) 

C(T) 

99226-8 

gene 56 

CTT (S) 

del 

del 

99421 

gene 57 

T(H) 

G(P) 

G(P) 

99709 

gene 57 

A(Y) 

G(Y) 

G(Y) 

99981 

gene 58 

C(V) 

T(K) 

T(K) 

100114 

gene 58 

T(K) 

A(N) 

A(N) 

100151 

gene 58 

T(N) 

G(T) 

G(T) 

100283 

gene 58/59 

A (ncr) 

G (ncr) 

G (ncr) 

101089 

gene 59 

A(L) 

A(L) 

R(Lyp) 

101331 

gene 60 

C(A) 

T(T) 

T(T) 

101623-4 

gene 60 

del 

ATC (H) 

ATC (H) 

101886 

gene 60/61 

T (ncr) 

C (ncr) 

C (ncr) 


14 
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(continued) 



Nucleotide no. 

Gene no. 

Oumas strain 

Parental Oka strain 

Attenuated Oka strain 


101991 

gene 60/61 

C(ncr) 

T (ncr) 

T (ncr) 

5 

102192 

gene 60/61 

G (ncr) 

A (ncr) 

A (ncr) 


102203 

gene 60/61 

A (ncr) 

G (ncr) 

G (ncr) 


102309 

gene 60/61 

C (ncr) 

A (ncr) 

A (ncr) 


102351 

gene 60/61 

A (ncr) 

C (ncr) 

0 (ncr) 


102458 

gene 60/61 

A (ncr) 

G (ncr) 

G (ncr) 

10 

102601 

gene 60/61 

T (ncr) 

G (ncr) 

G(ncr) 


103043 

gene 60/61 

T (ncr) 

C (ncr) 

C(ncr) 


104898 

gene 61/62 

A (ncr) 

G (ncr) 

G (ncr) 


105009-10 

gene 61/62 

del 

G(ncr) 

G(ncr) 

15 

105012 

gene 61/62 

T (ncr) 

C (ncr) 

O (ncr) 


1 UoUl O 

gene o i/o^ 





105017 

oene 61/62 

T (ncr) 

C (ncr) 

C (ncr) 


105054 

gene 61/62 

G (ncr) 

del 

del 


105071 

gene 61/62 

G (ncr) 

del 

del 

20 

105151-2 

gene 61/62 

del (ncr) 

ACAA (ncr) 

ACAA (ncr) 


105169 

gene 61/62 

A (ncr) 

A (ncr) 

R (ncr) 


105310 

gene 62 

A(L) 

A(L) 

R(iyS) 


105312 

gene 62 

A(G) 

G(G) 

G(G) 

25 

105356 

gene 62 

T(l) 

T(l) 

C(V) 


105451 

gene 62 

A(L) 

G(P) 

G(P) 


105512 

gene 62 

A (b) 

O (A) 

u ^a; 



npnp 


A (V) 

G (A) 

30 

105705 

gene 62 

T (A) 

1 (A) 

U (A) 


106262 

gene 62 

T(R) 

T(R) 

C(G) 


106710 

gene 62 

A (A) 

A (A) 

R(A) 

35 

107136 

gene 62 

T(A) 

T(A) 

C(A) 


107165 

gene 62 

C(A) 

T(T) 

T(T) 


107252 

gene 62 

T(S) 

T(S) 

C(G) 


107307 

gene 62 

T(R) 

C(R) 

C(R) 

40 

107599 

gene 62 

A(V) 

A(V) 

R (V/A) 


107607 

gene 62 

C(T) 

A(T) 

A(T) 


107715 

gene 62 

T(A) 

C(A) 

C(A) 


107797 

gene 62 

A(L) 

A(L) 

R(L/P) 

45 

108111 

gene 62 

T(P) 

T{P) 

C{P) 


108747 

gene 62 

A(L) 

G(L) 

G(L) 


108838 

gene 62 

A(M) 

A(M) 

R{M/r) 



gene 



/A IIVI/ 1 1 

50 

109044 

gene 62 

C(A) 

G(A) 

G(A) 


109137 

gene 62/63 

A (ncr) 

A (ncr) 

R (ncr) 


109200 

gene 62/63 

A (ncr) 

A (ncr) 

R (ncr) 


109654 

gene 62/63 

G (ncr) 

T (ncr) 

T (ncr) 

55 

109696-7 

gene 62/63 

del 

CAT (ncr) 

CAT (ncr) 


110003 

gene 62/63 

G (ncr) 

A(ncr) 

A(ncr) 


1 1 0058 

gene 62/63 

G (ncr) 

del 

del 


15 
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(continued) 



Nucleotide no. 

Gene no. 

uumas strain 

rareniat vjKa sirain 

AttpniiptpH CiWr\ «itrain 

AMici luciicu wixci oil mi 1 


110112 

gene 62/63 

G (nor) 

A(ncr) 

A ^ncr; 

5 

110378 

gene 62/63 

G (ncr) 

del 

Hal 

uei 


110386 

gene 62/63 

C (ncr) 

del 

Hoi 

□ei 


111312 

gene 63 

A(T) 

G(T) 



111650 

gene 64 

A(Q) 

A(Q) 


10 

112093 

gene 64 

T(Y) 

C(H) 

C(H) 

9 V 

112137 

gene 64/65 

A (ncr) 

del 

del 


112198 

gene 64/65 

G (ncr) 

A(ncr) 

A (ncr) 


114140 

gene 66 

A(S) 

G (S) 

la \t>) 


115041 

gene 67 

G (P) 

A /D\ 

A (P) 

A 

A (K) 

15 

115926 

gene 68 

/TV 

C(T) 

T(l) 



117699 

gene 68/69 

C (ncr) 

T (ncr) 

1 (nci; 


1 1 7760 

gene 68/69 

T (ncr) 

del 

Hal 

oei 


117804 

gene 69 

A(Y) 

G (H) 

Ca (H) 

20 

118247 

gene 69 

T(Q) 

T(Q) 

Y (U/nj 

118585 

gene 70 

T(T) 

C(T) 

C(T) 


119511 

gene 70/71 

G (ncr) 

del 

del 


1195 ly 

gene / u// 1 


del 

del 


1 1 9785 

aene 70/71 

C (ncr) 

T (ncr) 

T (ncr) 

25 


aene 70/71 

C (ncr) 

del 

del 


119894 

gene 70/71 

C (ncr) 

T (ncr) 

T (ncr) 


120200-1 

gene 70/71 

del 

ATG (ncr) 

ATG (ncr) 


120243 

gene 70/71 

C (ncr) 

A (ncr) 

A (ncr) 

30 

120697 

gene 70/71 

T (ncr) 

T (ncr) 

Y (ncr) 


120760 

gene 70/71 

T (ncr) 

T (ncr) 

Y (ncr) 


120853 

gene 71 

G(A) 

C(A) 

C(A) 


120946 

gene 71 

C(H) 

T(H) 

T(H) 

35 

121059 

gene 71 

T(M) 

T(M) 

Y(M/T) 


121150 

gene 71 

T(L) 

C(L) 

C(L) 


121786 

gene 71 

A(P$) 

A(P) 

G(P) 


122100 

gene 71 

T(L) 

T(L) 

Y(Lyp) 

40 

122182 

gene 71 

A(A) 

G(A) 

G(A) 


122290 

gene 71 

G(T) 

T(T) 

T(T) 


122298 

gene 71 

T(V) 

TAA 



122590 

gene 71 

A (R) 


la ^n; 

45 

122645 

aene 71 

A(S) 

A(S) 

G(G) 



n^np 71 

G fA) 

A(T) 

A(T) 


1 tLc. f D 1 


A (A) 

A (A) 

G(A) 


123187 

gene 71 

T(A) 

T* / A \ 

T(A) 

Y (A) 

50 

123635 

gene 71 

A(R) 

A(R) 

G(G) 


124192 

gene 71 

A (A) 

A (A) 

G(A) 


124353 

gene 71 

T(V) 

T(V) 

C(A) 

55 

124385 

gene 71 

T(S) 

G(A) 

G(A) 


124446 

gene 71 

T(L) 

C(P) 

C(P) 


124541 

gene 71 

A(l) 

A(l) 

G(V) 


16 
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Nucleotide no. 

Gene no. 

Dumas strain 

Parental Oka strain 

Attenuated Oka strain 

124585 

gene 71 

T(G) 

C(G) 

C(G) 

124587 

gene 71 

T(L) 

T(L) 

Y(LyS) 

124728 

gene 71/3' 

T (ncr) 

T (ncr) 

Y (ncr) 

124745-6 

gene 71/3' 

del (ncr) 

TTGT (ncr) 

TTGT (ncr) 

124826 

gene 71/3' 

C (ncr) 

del 

del 

124843 

gene 71/3* 

C (ncr) 

del 

del 

124880 

gene 71/3' 

A (ncr) 

G (ncr) 

G (ncr) 

124882 

gene 71/3' 

A (ncr) 

G (ncr) 

G (ncr) 

Table 2 

Gene no. Nucleotide no. 

Attenuated Oka strain 

Parental Oka strain 

Dumas strain 

1 

560 

C (ncr) 

T (ncr) 

T (ncr) 


703 





763 

T/C (Pro) 

T (Pro) 

T (Pro). 

3-4 

2515 

T/P (nrr\ 

T (nrr\ 


6 

5745 

G (Pro) 

A (Ser) 

A (Ser) 

9A 

10900 

T/C (Trp/Arg) 

T(Trp) 

T(Trp) 

10 

12779 

CfT (AlaA/al) 

C (Ala) 

C (Ala) 

14 

19431 

I/O ^ocn/amD; 


T ^och> 

18 

26125 

G (Asn) 

A (Asn) 

A (Asn) 

21 

31732 

CfT (Thr/lle) 

C (Thr) 

C(Thr) 

22 

38036 

T/C (Thr) 

T(Thr) 

T(Trir) 


39227 

GfT (Pro) 

T (Pro) 

T (Pro) 

31 

58595 

A/G (lleA/al) 

A (lie) 

A (lie) 


59287 

A/G (Pro) 

A (Pro) 

A (Pro) 

35 

64067 

A/G (Ala) 

A (Ala) 

A (Ala) 

39 

71252 

T/C (Metn-hr) 

T (Met) 

T (Met) 

45 

82225 

A/G (Pro) 

A (Pro) 

A (Pro) 

47 

84091 

A/G (Glu) 

G (Glu) 

G (Glu) 

50 

87280 

A/G(Cys) 

A (Cys) 

A (Cys) 


87306 

T/C(Ser/Gly) 

T (Ser) 

T (Ser) 

51 

89734 

A/G (Thr) 

A (Thr) 

A (Thr) 

52 

90535 

A/G (lle/Val) 

A (He) 

A (lie) 

54 

94167 

C (Leu) 

T (Leu) 

T (Leu) 

55 

97748 

G/A (Ala/Thr) 

G (Ala) 

G (Ala) 


97796 

T/C (Cys/Arg) 

T (Cys) 

T (Cys) 

59 

101089 

A/G (Leu/Pro) 

A (Leu) 

A (Leu) 

61-62 

105169 

A/G (ncr) 

A (ncr) 

A (ncr) 


17 
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(continued) 


Gene no. 

Nucleotide no. 

Attenuated Oka strain 

Parental UKa strain 

uumas Strain 

62 

105310 

A/G (Leu/Ser) 

A (Leu) 

A (Leu) 


1 05356 

C (Val) 

T (lie) 

T (lie) 


105544 

G (Ala) 

A (Val) 

A (Val) 


105705 

C (Ala) 

T (Ala) 

T (Aia) 


106262 

C (Gly) 

T (Arg) 

T (Arg) 


106710 

A/G (Ala) 

A (Ala) 

A (Ala) 


107136 

C (Ala) 

T (Ala) 

T (Ala) 


107252 

C (Gly) 

T (Ser) 

T (Ser) 


107599 

A/G (Val/Ala) 

A (Val) 

A (Val) 


107797 

A/G (Leu/Pro) 

A (Leu) 

A (Leu) 


108111 

C (Pro) 

T (Pro) 

T (Pro) 


108838 

A/G (MetThr) 

A (Met) 

A (Met) 

62-63 

109137 

/VG (nor) 

A (ncr) 

A (ncr) 


109200 

A/G (ncr) 

A (ncr) 

A (ncr) 

64 

111650 

A/G (GIn/Arg) 

A (Gin) 

A (vain) 

69 

118247 

T/C (GIn/Arg) 

T (Gin) 

T tr^\r\\ 

\ (uin; 

70-71 

120697 

T/C (nrc) 

T (nrc) 

1 (nrc) 


120760 

T/C (nrc) 

T (nrc) 

\ (nrc; 

71 

121059 

T/C (Met/Thr) 

T /ft J^*\ 

T (Met) 

1 (Met) 


121786 

G (Pro) 

A (Pro) 

A (rrO) 


122100 

T/C (Leu/Pro) 

T (Leu) 

T /I Ml i\ 

T (Leu) 


122298 

T/C (Val/Ala) 

T (Val) 

T (Val) 


122645 

G (Gly) 

A (Ser) 

A (Ser) 


122761 

G (Ala) 

A (Ala) 

A (Ala) 


123187 

T/C (Ala) 

T (Ala) 

T (Ala) 


123635 

G (Gly) 

A (Arg) 

A (Arg) 


124192 

G (Ala) 

A (Ala) 

A (Ala) 


124353 

C (Ala) 

T(Val) 

T (Val) 


124541 

G(Val) 

A (lie) 

A (lie) 


124587 

T/C (Leu/Ser) 

T (Leu) 

T (Leu) 

71-3' 

124728 

T/C (ncr) 

T (ncr) 

T (ncr) 


ncr: noncoding region 
X/Y:XorY 

och/amb: stop codon mutation of an ochre codon or an amber codon 


Table 3 


Pattern of 
nucleotide 
mutation 

Dumas strain 

Parental Oka 
strain 

Attenuated Oka 

strain 

Amino acid 
replacement 

Number of 
nucleotides 

XXX pattern 

O 

O 

O 


124,585 


18 
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Pattern of 

Dumas strain 

Parental Oka 

Attenuated Oka 

Amino acid 

Number of 


nucleotide 


_ • 

strain 

strain 

replacement 

nucleotides 

5 

mutation 












189 


XYY pattern 

O 

• 

• 

Synonymous 

91 





Nonsynonymous 


10 





ncr 

36 







18 


XXY pattern 

O 

O 

• 

Synonymous 

8 





Nonsynonymous 

9 

15 





ncr 

1 







40 






Synonymous 

12 


XX(X/Y) pattern 

O 

o 


Nonsynonymous 

20 

20 





ncr 

7 






och/amb 

1 


XYX pattern 

o 

• 

o 


0 


XYZ pattern 

o 

• 

♦ 


0 

25 

XDD pattern 

o 

del 

del 


52 


DXX pattern 

del 

O 

O 


19 


XXX pattem: All three strains have the same nucleotide at a nucleotide number which con-esponds to the same 
nucleotide site (i.e. "corresponding nucleotide number"). 

XYY pattem: Only the Dumas strain has a different nucleotide at the corresponding nucleotide number. 
XXY pattem: Only the attenuated Oka strain has a different nucleotide at the corresponding nucleotide number. 
XX(XAO pattem: Only the attenuated Oka strain has a nucleotide X/Y (X or Y) at the corresponding nucleotide number. 
Therefore, the attenuated Oka strain is a mixture of the XXX and XXY patterns. For example, with respect to the 8 
mutations showing the XX(X/Y) pattem which are located in gene 62, the ratio of x to y (x/y) transiently decreased 
as the number of passages increased from 5 times, 10 times to 17 times, and the mutation pattem converged to the 
^ XXY pattem. However, only the 106,710th nucleotide A/G remained unchanged without converging from A to G. 
XYX pattem: Only the parental Oka strain has a different nucleotide at the con'esponding nucleotide number. 
XYZ pattem: All three strains have a different nucleotide at the corresponding nucleotide number. 
XDD pattem: The nucleotide at the corresponding nucleotide number is either deleted (del) in both the parental Oka 
strain and the attenuated Oka strain, or added in only the Dumas strain. 

DXX pattem: The nucleotide at the coresponding nucleotide number is either deleted (del) in only the Dumas strain, 
or added in both the parental Oka stain and the attenuated Oka strain. 

ncr: noncoding region 

och/amb:stop codon mutation of an ochre codon or an amber codon 

45 

[0038] Table 4 shows the sequence alignment of the nucleotide sequences of the sense strand of the origin of replication 
of the Dumas strain, the parental Oka strain and the attenuated Oka strain. In this table, represents a deletion. 
[0039] In the attenuated Oka strain, deletions occur with respect to segments each having a nucleotide sequence of 
TATATATATATATA an^anged In the direction of from the 5* end to the 3' end. which con-espond to the 110,214th to 
50 1 10,227th nucleotides of the sense strand of the genomic DNA of the Dumas strain of SEQ ID N0:1 and a segment 
corresponding to the 119.670th to 1 19,683rd nucleotides of the antlsense strand of the genomic DNA of the Dumas 
strain. Therefore, taking into consideration the difference between the parental Oka strain and the attenuated Oka strain, 
it became apparent that the deletion with respect to segments ATATATATA at the 3' end is useful for the quality control 
of a vaccine. 
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Table 4 

110087 

D GTACGCCAATCGGATACACTCTTTTGATCT 
P GTACGCCAATCGGATACACTCTTTTAATCT 
V GTACGCCAATCGGATACACTCTTTTAATCT 

110117 

D GCATTCGCACTTCCCGTTTTTTCACTGTAT 
p GCATTCGCACTTCCCGTTTTTTCACTGTAT 

V GCATTCGCACTTCCCGTTTTTTCACTGTAT 

110147 

D GGGTTTCATTGTTTTGGCATGTGTCCAACC 
p GGGTTTCATTGTTTTGGCATGTGTCCAACC 

V GGGTTTCATTGTTTTGGCATGTGTCCAACC 

110177 

D ACCGTTCGCACTTTCTTTCTATATATATAT 
P ACCGTTCGCACTTTCTTTCTATATATATAT 

V ACCGTTCGCACTTTCTTTCTATATATATAT 

110207 

D ATATATATATATATATATATAGAGAAAGAG 
P ATATATATATATA GAGAGAGAG 

V ATATATA GAGAGAGAG 

110237 

D AG AG AG TTTCTTGTTC 

P AGAGAGAGAGAGGGAGAGAGTTTCTTGTTC 

V AG AG AG AG A --GGGAGAGAGTTTCTTGTTC 

110267 

D GCGCGTGTTCCCGCGATGTCGCGGTTTTAT 
P GCGCGTGTTCCCGCGATGTCGCGGTTTTAT 

V GCGCGTGTTCCCGCGATGTCGCGGTTTTAT 

110297 

D GGGGTGTGGGCGGGCTTTTCACAGAATATA 
p GGGGTGTGGGCGGGCTTTTCACAGAATATA 

V GGGGTGTGGGCGGGCTTTTCACAGAATATA 


110327 

D TATATTCCAAATGGAGCGGCAGGCTTTTTA 
p TATATTCCAAATGGAGCGGCAGGCTTTTTA 
V TATATTCCAAATGGAGCGGCAGGCTTTTTA 

D: Dumas strain 

110357 

D AAATCGATT ^- ^^^^^^^^ Oka strain 

p AAATCGATT V* Attenuated Oka strain 

V AAATCGATT 


[0040] Table 5 shows the sequence alignment of the repetitive region R1 (In the direction of from the 5* end to the 3' 

end) of gene 1 1 of the Dumas strain, the parental Oka strain and the attenuated Oka strain. 

[0041 ] Table 6 shows the sequence alignment of the repetitive region R3 (in the direction of from the 5' end to the 3* 

end) of gene 22 of the Dumas strain, the parental Oka strain and the attenuated Oka strain. 

[0042] Table 7 shows the sequence alignment of the repetitive region R4 (in the direction of from the 5' end to the 3' 
end) of the Dumas strain, the parental Oka strain and the attenuated Oka strain. 

[0043] As shown in Table 5, the repetitive sequences of whole R1 region of all three strains, namely the attenuated 
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Oka strain, the parental Oka strain and tlie Dumas strain, are different from each other. Similarly, the repetitive sequences 
of whole R4 region of all three strains, namely the attenuated Oka strain, the parental Oka strain and the Dumas strain, 
are different from each other. Therefore, the repetitive sequence abbabba'bbb'abababx of R1 region (wherein, a rep- 
resents a nucleotide sequence of GG ACGCGATCG ACG ACGA; a' represents a nucleotide sequence of GGACGCGATT- 

5 GACGACGA; b represents a nucleotide sequence of GGGAGAGGCGGAGGA; b' represents a nucleotide sequence of 
GG ACGCGGCGG AGGA; and x represents a nucleotide sequence of GGA) and the repetitive sequence aaaaaaaaaaaax 
of R4 region (wherein, a represents a nucleotide sequence of CCCCGCCGATGGGGAGGGGGCGCGGTA; and x rep- 
resents a nucleotide sequence of CCCCGCCGATG) are unique to the attenuated varicella virus, and these sequences 
are useful for the quality control of an attenuated varicella live vaccine. 

10 [0044] With respect to the sequences of the repetitive region R3 of gene 22 which are shown In Table 6, the sequences 
were diverse among the clones of the attenuated Oka strain and the parental Oka strain. Therefore, no unique sequence 
was found In the attenuated Oka strain. 

Table 5 

15 R1 region (gene 11) 

Attenuated Oka strain abbabba'bbb'abababx 
Parental Oka strain abbabba'bbb'ababx 
Dumas strain abbabba'bba'bbbbabb'abx 

20 a: GGACGCGATCGACGACGA 

a*: GGACGCGATTGACGACGA 
b: GGGAGAGGCGGAGGA 
b': GGACGCGGCGGAGGA 
x: GGA 


Table 6 
R3 region (gene 22) 

30 Attenuated Oka strain 


clone 1 b'b'ab'b'ab'b'ab'ab'ab'ax 

clone 2 b'b'ab'aab'ab'ax 

clone 3 b'b'ab'aab'ab'ax 

clone 4 b'b'ab'aab'ab'ax 

clone 5 b'b'ab'ab'b'ab'ax 

clone 6 b'b'ab'aab'ax 

clone 7 b'b'ab' ax 

clone 8 b'b'ab'ax 

40 clone 9 b'b'ax 

clone 10 b'b'ax 
Parental Oka strain 

clone 1 b'b'ab'aab'ab'ax 

clone 2 b'b'ab'aab'ax 

clone 3 b'b'ab'ab'ax 

clone 4 b'b'ab'ax 

clone 5 b'b'ab'ax 

clone 6 b'b'ab'ax 

50 clone 7 b'b'ab'ax 

clone 8 b'b'ax 

clone 9 b'b'ax 
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(continued) 

Parental Oka strain 
Dumas strain aaaaabax 

a: GCCCGCGCA 
b: GACCGTCCA 
b': GCCCGTCCA 
x: GGA 


Table 7 
R4 region (noncoding region) 

Attenuated Oka strain aaaaaaaaaaaax 
Parental Oka strain aaaaaaaaaaax 
Dumas strain aaaaax 

a: CCCCGCCGATGGGGAGGGGGCGCGGTA 

x: CCCCGCCGATG 


Example 2 

[0045] The genomic DNA of each of the attenuated Oka strain, the parental Oka strain and the Kawaguchi strain (wild- 
type strain of a varicella virus) was individually prepared in the same manner as in Example 1 . 
[0046] Using the PGR primers 01-N12 (SEQ ID N0:5) and 01-R13 (SEQ ID NO:6) shown in Table 8, a region 
corresponding to a part of gene 6 (a region corresponding to the 5,372nd to 6,134th nucleotides of the Dumas strain) 
was amplified by PGR, thereby obtaining a PGR product. The obtained PGR product (763 bp) was digested with the 
restriction enzyme Aju I to thereby cleave the DNA into fragments, and the restriction-fragment pattern was determined 
by an RFLP analysis. Specifically, each of the PGR products of the attenuated Oka strain, the parental Oka strain and 
the Kawaguchi strain was digested with the restriction enzyme Alu I, thereby obtaining a DNA fragment mixture, and 
the obtained DNA fragment mixture was applied to 4.0 % (w/v) agarose gel electrophoresis to detemiine the size of 
each DNA fragment. 

[0047] Two fragments individually having a size of 170 bp and 593 bp were detected for the attenuated Oka strain. 
On the other hand, three fragments individually having a size of 1 70 bp, 205 bp and 388 bp were detected for the parental 
Oka strain and the Kawaguchi strain. These results show that the parental Oka strain and the Kawaguchi strain have 
the Akj I site located between the 205 bp fragment and the 388 bp fragment, but the attenuated Oka strain does not 
have this restriction site. It was confinmed from these results that the mutation of the 5,745th nucleotide A in gene 6 can 
be confimned by detecting the absence of the Alu I site. 

Example 3 

[0048] 54 epidemic varicella strains derived from the varicella patients and the zoster patients were individually sub- 
jected to an RFLP analysis. Specifically, the difference in a restriction-fragment pattem obtained by digesting a PGR 
product with the restriction enzyme Alu I was determined by an RFLP analysis in the same manner as in Example 2. 
As a result, it was found that the PGR products of all epidemic strains were cleaved into three fragments individually 
having a size of 170 bp, 205 bp and 388 bp. Such a restriction-fragment pattem was the same as that of the parental 
Oka strain obtained in Example 2 above. 

Example 4 

[0049] The primers shown in Table 8 (SEQ ID NOs: 3 to 6 and 9 to 1 8) and the restriction enzymes NIa 111, Alu I, BstX 
I, SfaN I, Acc II. Sac li. Sma I, a combination of BssH II and Nae I, or Bsr I were used to conduct an RFLP analysis in 
the same manner as in Example 2. Specifically, the genomic DNAs of each of the attenuated Oka strain, the parental 
Oka strain and the Kawaguchi strain were individually prepared in the same manner as in Example 1 . Next, a specific 
region of the genomic DNA was amplified using the PGR primers shown in Table 8 in a specific combination shown in 
Table 9. The resultant PGR product was digested with a restriction enzyme and applied to an agarose gel electrophoresis. 
The results are shown in Fig. 2. In addition, the restriction enzymes used for the RFLP analysis and the sizes of the 
restriction fragments are summarized in Table 9. 
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[0050] As Is shown in Fig. 2 and Table 9. it became apparent that the numbers and sizes of the fragments resulting 
from the digestion of a PGR product of the attenuated Oka strain were different from those of the parental Oka strain 
and the Kawaguchi strain under all of the specific conditions employed for the RFLP analyses. Therefore, with respect 
to the 560th C, the 5745th G. the 94,167th C. the 105,356th C (the 124.541st G), the 105.544th G (the 124,353rd C), 
5 the 1 05,705th 0 (the 1 24,1 92nd G), the 1 06.262nd C (the 1 23.635th G), the 1 07,1 36th C (the 1 22,761 st G), the 1 07.252nd 
0 (the 122,645th G), and the 108,111st C (the 121,786th G), the nucleotide mutations can be confinned by an RFLP 
analysis without detemiining the nucleotide sequence of the genome. 


Table 8 


10 

Primer 

Nucleotide sequence 

Nucleotide No. 


01-N01 
01-R02 

5'-TCGTTTACTGCTCGGATGGCGACCG-3' 
5'-GTGTTTATGTATCAGCATACAGAGC-3' 

158-172 
849-825 


15 

01-N12 
01-R13 

5'-ATTGTATGCATGCGATTGCTATCGC-3' 
5'-GGTCTTCCACTTTAAAGGGGTTTGC-3' 

5372-5396 
6134-6110 


20 

10-N29A 
10-R30 

5'-GAATCATTAGTATATATTTTTCTGC-3' 
5'-TGTTCAGAGGGGATGAATCGTTGCG-3' 

26025-26049 
26165-26141 



50-N15 
50-R17 

5'-CGATCACGTCGCTCACATCCAACCC-3' 
5'-ATGGCAGAAGAAACACGTATTGCCG-3' 

93685-93709 
64457-64433 


25 

60-N06 
60-R06 

5'-GAGGACAACAGCTCCACCTTGACCG-3* 
5'-GAGTAATGTGGCCGCCCGGTnTGG-3' 

105277-105301 
105613-105589 

124620-124596 
124284-124308 

30 

60-N26 
60-R28 

5'-CCAAAAGGGGGCGGCCACATTACTC-3' 
5'-ATTACTGTCGAGCCGAGAGCTGGGC-3' 

105589-105613 
106380-106356 

124308-124284 
123517-123541 


G62-N04 
G62-R04 

5'-GATGAAAGCTTAGGGGAG-3' 
5'-GCTATAGCATGGGTGCAG-3' 

106736-106753 
107499-107482 

123161-123144 
122398-122415 

35 

60-N11 
60-R12 

5'-AAGGGCTTGCGTGGGGGATGATGAG-3' 
5*-TCGGGTAAAAAGGGGGGCGATGAGC-3' 

107729-107753 
108497-108473 

122168-122144 
121400-121424 


Table 9 


40 

PGR primer 

Amplified 

fragmentary 

region 

(nucleotide no.) 

Restriction 
enzyme 

Restriction site (nucleotide no.) 

Detected 
mutation 
(nucleotide 
no.) 

Size of 
restriction 
fragment (bp) 

45 

01-N01 
01-R02 

158-849 

Nlalil 

560 


560 

V692 

W 402 + 290 

50 

01-N12 
01-R13 

5372-6134 

Alu 1 

5542 
5747 


5745 

V 170 + 593 
W170 + 205 + 
388 


10-N29R 
10-R30 

26025-26165 

Mae II 

26125 

26131 


26125 

V 1 00+6+35 
W 100 + 35 

55 

50-N15 
50-R17 

93685-94457 

BstXI 

94172 


94167 

V 487 + 286 
W773 




SfaNI 

105347 

124550 

105356 
124541 

V337 

W 70 + 267 
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(continued) 


5 

PGR primer 

Amplified 
fragmentary 

1 CrUIUi 1 

(nucleotide no.) 

Restriction 

Restriction site (nucleotide no.) 

Detected 
mutation 
(nucleotide 
no.) 

Size of 
restriction 
fragment (bp) 


60-N06 

105277-105613 







60-R06 

124284-124620 


105422 

124475 

105544 

V 145 + 162 + 
39 + 30 

10 



Acc II 

105545 

105584 

124352 
124313 

124353 

W145 + 162 + 

30 

15 

60-N26 

105589-106380 

^s\r II 

105707 
106045 

124190 
123852 

105705 
124192 

V118 + 338 + 

336 

W 456 + 336 

20 

60-R28 

123517-124308 


106072 

123825 

106262 

V 483 + 79 + 
112 + 118 



Sma 1 

106151 
106263 

123746 
123634 

123635 

W 483 + 79 + 

230 

25 

G62-N04 

106736-107499 

BssH II 

107136 

122761 

107136 
122761 

V400+117 + 
247 

30 

Q62-R04 

122398-123161 

Nael 

107252 

122645 

107252 
122645 

W764 


60-N11 
60-R12 

107729-108497 
121400-122168 

BsrI 

108113 

121784 

108111 
121786 

V769 

W 384 + 385 

35 

V: Attenuated Oka strain 

W: Wild-type strain (Virulent strain) 






INDUSTRIAL APPLICABILITY 

[0051 ] According to the method for quality control of the present invention, it has become possible to conduct an exact 
quality control and quality assurance of an attenuated varicella live vaccines, particularly with respect to the safety, 
effectiveness and uniformity of the vaccine. Further, the present Invention provides exact and advantageous techniques 
which can be used for research In the field of epidemiology of varicella and zoster, including a tracing of the effects of 
vaccination, and these techniques may expedite and enhance the research. Consequently, the present Invention provides 
an exact and very effective measure for preventing varicella and zoster, which contributes to the health of human beings. 

SEQUENCE LISTING 


[0052] 

<110> The Research Foundation for Microbial Diseases of Osaka University 
<120> Method for quality control of an attenuated varicella live vaccine 
<130> JHB/100-1058/JLH 
<140>PCT/JP01/00678 
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<1 41 > 2001-01-31 

<150>JP 2000-62734 
<1 51 > 2000-01-31 

5 

<160>18 

<210> 1 
<211> 124884 
10 <212> DNA 

<21 3> Varicella vims Dumas strain 

<400> 1 

15 

aggccagccc tctcgcggcc ccctcgagag agaaaaaaaa aagcgacccc acctccccgc 60 

gcgtttgcgg ggcgaccatc gggggggatg ggattttttg ccgggaaacc cccccccgcc 120 

agcctttaac aaaacccgcg ccttttgcgt ccacccctcg tttactgctc ggatggcgac 180 

cgtgcactac tcccgccgac ctgggacccc gccggtcacc ctcacgtcgt cccccagcat 240 

20 ggatgacgtt gcgaccccca tcccctacct acccacatac gccgaggccg tggcagacgc 300 

gcccccccct tacagaagcc gcgagagtct ggtgttctcc ccgcctcttt ttcctcacgt 360 

ggagaatggc accacccaac agtcttacga ttgcctagac tgcgcttatg atggaatcca 420 

cagacttcag ctggcttttc taagaattcg caaatgctgt gtaccggctt ttttaattct 480 

ttttggtatt ctcaccctta ctgctgtcgt ggtcgccatt gttgccgttt ttcccgagga 540 

acctcccaac tcaactacat gaaactactg tccggaaggg gaaggtattt attctcgctt 600 

gcagcttgtc gcgcgtgtat gcacaacaaa agctatatat gtcaccaaag ccaacgtcgc 660 

catctggagt actacaccca gtacgttgca taacctgtcc atttgcattt tcagttgcgc 720 

ggacgccttt ctccgggatc gtggccttgg gacatcaacc agtggaataa gaaccgccgg 780 

tggtcttgtt tgaacgacga gtggcgacgc gttgttctgc ataagctctg tatgctgata 840 

cataaacaca gagtctgtat cgctatcaga ttcccgaaca ccttccggta ccccatactc 900 

cgataccctg gacattgcgg atcccaaaaa tataatatta acaggatttg cttatacttt 960 

gctacagctt atataaattt atgtgcgata catcttaagt gcatccgtac gttatttata 1020 

cattgcctgt cacgtgaaaa gactgtgtta cccaataaag gttctacaaa aaatgcttta 1080 

ttgggtgttt gtttaatagc tattatcgta acccaccccc gtaaaatcat aaaatgcatg 1140 

taatttctga gacacttgca tatgggcatg ttcccgcatt tattatgggc tccactctgg 1200 

tgcgtcccag tttaaacgcc accgccgagg aaaatcccgc gtcagaaacg cgatgtttat 1260 

tacgagtgct tgcggggaga actgtagacc tgccaggcgg aggaacgtta cacattacct 1320 

40 


25 


30 


35 


45 


50 
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gtaccaaaac ctatgtaatl atlggcaaal atagcaaacc cggcgaacgt cttagccltg 1380 

cccgiclaat agggcgtgca atgacgcctg gaggtgcaag gacatttatt atttlggcga 1440 

tgaaggaaaa gcgatccaca acgcttgggt algaatgtgg tacgggctlg catttactgg 1500 

clccatctat gggtacaltt ctccgcacac acgglllaag taacagagal cictgtllat 1560 

ggcggggtaa tattiaigat atgcatatgc aacgtctiat gttttgggag aatatcgcgc 1620 

aaaataccac (gaaacacct tgtataacgl cgacgttaac atgcaacttg acagaagact 1680 

clggtgaagc cgcacltacc acgtcagacc gacccactct cccaacccla acagcccaag 1740 

gaagaccaac agtttccaac attcgtggaa tattgaaagg atccccccgt caacagccgg 1800 

tctglcaccg ggttagattt gccgaaccta cggagggcgt altgatgtaa tcactaaata 1860 

aaatacacct tttttcgatt gtacgtattt ttatttaaat gtgtagttca lagtccgccg 1920 

acagccgctc gggcttttcc cccacataca acatgatcgt atgcctcgga tgcaccggtc 1980 

caacactccg ccgagaaggg ggattlacaa Igacagtgat acccaalagc cgccagalgt 2040 

acacccagct gtccggactc cagcatcatc Igctgagttg cggcgctgaa gggtgcatcg 2100 

catagggtgt tataattagc catttccggt aacagtcgtt gggaatttag gaggctgcaa 2160 

aacggctgla ggtcaacata catlggggal Icagalggll tatctcgacg Iccaaglcca 2220 

atcaaaaaag cgtgtaaatc atcagcccgg ccgcatgttg ctcgaagagc acataacctc 2280 

ttaacaccgt acagagggga tggcgtcggt gcatgtgagt tggcagggca Igtccacgtt 2340 

gtttccaacg ccagtggcgg tataactlgt glaaacgacg ccaacgggtc aggtttaaga 2400 

ttcactcgga tgggttgact gctttcggaa gctcccgltg tatccattaa ttaaacgttc 2460 

ggtacacgtc tgg(gtgtgl tttacccgaa tcagagacgg aaltgcaaag atattggttt 2520 

gaaagcaalg laatcccgcc calalatccc caacgtcgcc Itaaaaaclc ccacaatall 2580 

acatttltat tagtctttta ttaatataga atcacataaa caattgataa aatcaagggg 2640 

tggtgtataa tgattaaaaa tataaattga tatgtttlac aagcatgaaa taggtaltla 2700 

ctattclaac aggtaaatat gcttaatgat taaaaataca aattagtatg ttttgacaag 2760 

catgaaaaag gtattttfta ttttagcagt taaagglact acacttaaaa tatttaccgl 2820 

atggacgggc gtcagaaaga tgcccggccc aagttgagag ggtacattca acacgaccac 2880 

actcgcgttg glgggtgatt agggcctcta aaacaccggc cagacatgac ccgggtgtal 2940 

atlcllgtaa cacttgaacg ttacaaclga latcatcata (Iccacaaal Itagagccac 3000 

ggacaactat attagcaatg cgggcaatca faacaaacat ataagtagta alacacgtga 3060 

tatcactaaa acgttgclgg cgcaacagtl cggggagagt acgagacccc aaatcgttgt 3120 

ccclglttag aagaagacat cltacaaaag gccccagctl taactttaaa Itclccaaaa 3180 

gtgacttcga ggttgcaaca atgggattat ttglgtagal gggcaaglft tttgccgcta 3240 

acaltttaat ccacgUaac agltcatccg cagaclccaa cgcltcaatc aaagaltctc 3300 

cacgtalgac Iclclcacgc aacgcgcggg caatacglga gtccatllta latgaclcaa 3360 

aggtacgata aagtlcatgt ccgtacaaca tcaaclccgg ccaagatgtg ttttgtttta 3420 

tccccggaaa acatccaccg gaagcccatg aalcaccctc llgtatlglg gcatatcgga 3480 

ctaccagttl tlcaattgtt tcatciaaat ggcgtaccga glcaatggtc acgciggctc 3540 

ccgcgglgga gacgacltca atagcacggc ccgtaattcg atcgaccggg atatcatact 3600 

clltlcgaat acgclctcgg cgggcgtclc Icttggaaaa Icgcaacctg lacgatlcgt 3660 

catgtgtctg aUalttctt tctcccgtgg Icattgcagg aggcgttgta ggacgccgtc 3720 

ttcgattlga cagggatcga tcacggtgtt ttcltgaact ttgagtglta taagatctgg 3780 

algalcgtcg alglccccgt tcgalgcglg catalccagl ctccacgtcl cltcclccal 3840 

gatggUlga atcggglaat acaacaacca aagUUcgg gcgattgtgg tggtagcltt 3900 

cacgccttcc gigccttcgl ttggaalacc glggaltala lgclg(atct gcaglacgcl 3960 

ccacaiacac agtlclagac gtlglggagl cclcgcclgg aglggagcca atagctlcal 4020 

catttgccca alcggtgact tccaatgcaa aglcatccga aggtlcgtct ggtagcaaal 4080 

Icalaaaglc tlcacaaala glagacacgl clgggtcggl tggaattgaa gcagaggcca 4140 
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tggctgcaaa atatctgaca attgcgtgtt 
lagaatttat aggctcaccc aaccccgcaa 
ctgggagtlt tcactttccc caaacaagct 
aataaccact gctatagcaa atatgacgat 
tactgtagcg caacatgttg tgcatalacc 
algattatcc ttggtiggtt Itggtctaac 
gcatacaaca acccaggcca gaatccgaai 
alatgcaacg ccaagcgtta aaagcacaat 
caaaagcatc aalaacgtaa caccttfatg 
aaatacttta clcataccat cccgtcgcat 
tgtatatggg taaccaagaa gaatgttcga 
tgatgtgggg gatattaact cacaggatga 
tcgaaattgi aaatacatac catatacaaa 
gcaccaaaaa taagcgtgac aailacgtgt 
aggtgtagaa atagcggtit ttaccatagt 
gtaatcgtat ccagataggc catccaaaaa 
aagagagttg ttataagacc cccatacaac 
cacacactca tgttcaaact ttacacgagc 
gctaagtaga cacataatta taaaatgttc 
tggaagatgg caattcaagc acgatgtagt 
atttggataa Itaggtactt ctagagtaaa 
Iglagcaaaa cattgttgtg caagcgaaal 
agacacaaat gtccggggag ccgttcttcc 
cccttttgtt ccgcatatga gctgaaataa 
Igalgalgll aaggtatalt cgcgalcacg 
aatagattct aatattgtgc tgtcgacaaa 
taccccgcgc tcttttagag cctttgttaa 
allacgcgca accttacgtt caaaaaactc 
aaattgcact ggaacatlcg actgcggtct 
atgtgatgtc acaaacgcta atatalcaat 
tagllgtcca accgccgtcc ctgtggllgt 
atgtccgtgg ctataaacac cagtatctat 
atattcaaca aattcccgtt ccagcaacac 
taaagtggaa gaccccacla acgcalaggg 
lattttctct ttacagtlac agggtagagt 
ggcglglgla tggacllcag acgltglclg 
attctctlct acacacglgl alaaltcgcc 
gciggitata tccaataaat tatcalcatc 
agttttataa aaataacafg ggtctttgtt 
ttgcatggcc gttaaaatac catgacgaaa 
tgggatgggt tttcttatat gaaagtctac 
Iglallaaal agclcatlcc tgltlalata 
litagaaacg tttUaacag acgtagataa 
agcggcaaca aaallacatg galtaatttg 
glgcgglaaa glgtaacggt Ugllallga 
tgcltgggcg ccglgaggca aggctacccg 
alggccgatg agggcltcla alggagtlll 


tgcagttgcc tgtatcttcc gccaatgttg 4200 

tgggcgtgtl tagtcacatg attaatgctt 4260 

tacctgcacc ctttgttcgi aatgcataaa 4320 

ataaaaacat tttalagcaa ggccggacat 4380 

acgtattccc cccgtattga tatgatttaa 4440 

ataagatata agclctacta tagcgagcgt 4500 

gtatgtgggg tataataacg cgcatggtgt 4560 

acatccagat gataiatgag cgataacctc 4620 

catataiaaa aaacttatag ggtcagcatt 4680 

ggaaacatca cataacaacc ttgccaacti 4740 

aataacccgt gttacgtaat tcagtgaata 4800 

tcggaatggc ccaaacatac gacgtattcg 4860 

ccatgcaaaa aaaatcattt ttagctgcac 4920 

tcccagaaca attcgaattt tgicatgcaa 4980 

atctcctgat aatagattit cccggcagct 5040 

cgitgagtgg tttacaaacg ttacatatat 5100 

cggtccacca ttaatcaccg tggttgcata 5160 

ggtataccat agggtaaaaa cagcatgtcc 5220 

tgtcltgatt cctaaagcct gcatgacccg 5280 

atcacacggt tggtgttaac tcgaagttaa 5340 

gattgtatgc atgcgattgc tatcgcactt 5400 

acacaaacgg ttgtgatgat ccactcgcag 5460 

tccgcgatgg ggatatcgaa gacaagtgaa 5520 

cacccagtcc cttttgatgg cgatacactt 5580 

cccggggaaa tgaacagcaa tatgctccac 5640 

ggcctccagt gtaaatgcgt ccagacaagt 5700 

agatatttgc ggggagctaa atatttgttt 5760 

tgcgtatlcc cccccaaggl talglaaaat 5820 

tgaatgaaaa tgaaagittg ccgggtttct 5880 

acactgctca ggtacaacat ^aaatgggag 5940 

tactttggag aaaaaaggca gtcttaaact 6000 

aaacgaaaag tcccgtaaat acggaccaat 6060 

cgcltgclgl aalatttgtg caaacccctt 6120 

attlgggatl ggtacgcata ccclgaaacc 6180 

ttcalgcaag ttttcattgt Itgalacatc 6240 

tgtatcaaaa aaccatacat cctclgtata 6300 

attttctatg taaaaatcga tgtcagaatg 6360 

caacacctca acggtaggtt caggacalgc 6420 

agggtttacc acggcctttg gaaaaagtaa 6480 

tgctcgcatg ccggcatgta aaatacccaa 6540 

atcaagtatg aggtttgtga ttalaagatt 6600 

aagctgatct ttgggtalgt ttgatgaaal 6660 

lagtaaagtc aactgcatat ctcgtagtga 6720 

ttlaaggtcc tccgcaatta atcgagcctc 6780 

Igaccacgla tcattagcaa taacagcaaa 6840 

atatacaggc attggtccag Itaccfcaga 6900 

ataacicagg atggalacal catglgtggc 6960 
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tatcccaglg gcagcagaga aaaacagtaa 
accagtacga ccacttlggt taggtgtatc 
cgcggaaaca cccgaatcct caaaattaga 
aatagtggag gaccatccat atggactaaa 
tagcgttgta gctaggtcac atacgcctat 
acltaaagta tatgttttag taattgtata 
gacatcacaa aitacgttct tttttatata 
attaaaaaaa ttagcagtag ctctttttcc 
attcacaaaa tctgagtatg taaccgcttg 
acattcaaaa tgtgccagat aaatataatc 
ttttclatcg ttggtaatat actccgatac 
tcgctgtaaa atgtacgata gagcattttt 
acaacaaaac atggaaagtt tatcaaaaga 
attaggtaaf gccgggactt ggtaagttaa 
taagggggtt tccaacgtat tgtaacttgt 
caacactagc gttttttcag agggtccaaa 
alacccccag tagagtcgtc gatatgcagc 
tgatgttagc Icctgacgac caacggattt 
gatgcatagg ccgltgtccg ataatccctt 
agtttgtata acttccgagt gaatgtcaaa 
tatalgcgga tttaggggtg ctccatacca 
ttgggttUa aaacaacaaa aaaatatagg 
aaatccacca attaaalaaa aaataacgtl 
Itggtlttcl Icatcgtttt cagttacllc 
gatctcttcc ctcccattlt tgacaaagac 
caccacatac agaggttctg tgcttatctg 
tgcacatccc tltgiggcaa ataataaccg 
tcaatacgtt ggaaagccag tcaatcatgc 
ctcgaatacc aactgaagag ccatcttatg 
gagccgccct gctccgcctc caagaggctt 
ctctaacgtt agaagacgta gtcgcttctg 
aggclttggc gcgaacttac gctgcatgtl 
attltactga agalaacccc gglcitaacg 
aacggcttgc tgatatgtgt ttagclgcaa 
Iggalgltac tacggatgat atlgtcgatc 
tggtcatgtc tgatgtigtt cttltggaga 
catcgtttga tgtttcccac aaccalgaal 
laaaaacatc acctattaaa tcggaggcga 
lagaagtaic ggalaataac acatctaacc 
ttcagcccgt gttgacccca aaacagacgc 
agaaalccca tgttatgctl gtalaaatal 
atgttitlat tttgtatata aaaltaaaac 
tgltttagla gaaaatcgac atcgtltgtl 
ccccgllcgc Iggglgtggc lallagalcl 
ggtalgccac atttaccgcg gatagcalaa 
tttaagtgta tllggglgll glgalctall 
ittaiacgla tgtcatcacc cgtgagalta 


tagllUgta atccccgggc tcgtalcaaa 7020 

gittgcaaag ttggctgctc gtaacgcctc 7080 

caattcgfca aaaccgggtg gatttgaggg 7140 

Itglltltca atgttitcca cacgacgagt 7200 

aaacttgcia ggUltgcgg catacgtaag 7260 

fttatglcca atctcaggtc caagttcagt 7320 

gtcacgcatg ttgagacgag aacgtacatg 7380 
caggttggat gattttaaga ggaccggttt * 7440 

lagglggtcl gcgatctgll tccgattgaa 7500 

aacaaattca cggtctggaa ctttaaggcc 7560 

tgcgtgtatt tccgttgtgt ctgtatgtat 7620 

ggctgtcaaa cctcgtgtat atgttgagga 7680 

caacaagtcc gaaatattgt acccactaca 7740 

aaacaaatct ttaattgcct gtaagtcata 7800 

gtccgtttgt aacaagtaat agcgtgtagc 7860 

tcgaacaata taccaaaacg gcgagcatcc 7920 

caatacttga cgttcgtaat gggcatataa 7980 

Utaactaac llgcagagtg ttgcctclgt 8040 

tcggtitaaa tggtglgttg ttaccalcag 8100 

cgtctccgat atacaiaggg latcagatat 8160 

taacgcctta (ataaagctt taaaatcagt 8220 

ccagacccgg gatcgiacat ctccagttga 8280 

gacgtcccta ctacaaaata aatgcattal 8340 

acgtgggcgt ttagttggga ttacttgcgt 8400 

gtcalctaag tcgggagtcc aagtalaact 8460 

cccggtaagc aacaacagcg agtgggagat 8520 

aatcgtcggt tlggaggalt tatccatagt 8580 

agacggtgtg tgccagctta tgtggatatg 8640 

aagaggtgcg tgtaaacacg cacccccaag 8700 

taaccgctgt gaatggatla ttgcctgcac 8760 

cagataatac ccgtcgtttg gtccgcgccc 8820 

ctcgtaacat tgaatgtlta aaacagcacc 8880 

ccgtggtccg Ucacacatg gaaaactcaa 8940 

ItacGcattt gtatttatcg gttggcgcgg 9000 

aaaccctgag aatgaccgct gaaagtgaag 9060 

aaactcllgg ggtcgl!gct aaacctcagg 9120 

talctatagc taaaggggaa aatgtggglt 9180 

cacaattatc tgaaattaaa cccccactta 9240 

taacaaaaaa aacgtatccg acagaaactc 9300 
aagatglaca acgcacaacc cccgcgatca - 9360 

tgaaataaaa actaaaaacg ttlclggtgt 9420 

attgctggcl ggcgtggtta itacatttaa 9480 

Ictttatcag ttgaaccaaa tccacgcgtl 9540 

aacgitttag taaaatacca ttgtacaccc 9600 

ggaaatgcaa (attacttaa aacgtlgtgl 9660 

aacaggaccl gtgcaagacg alclcccglt 9720 

latacgtaga altlacagtg Itctcctgca 9780 
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ggccatgccg ttggacacac gafaatgcct 
taagcgttta tactcggatg ttgtaagtcc 
ataaattcat tcctttttaa atataggtla 
tcttggcgtt itggattgat gatatgtttg 
gcagaatccc tatgtaaagg ttgcccctgc 
alaacgggtt tttcataatt tgacggcgag 
aaaaltggat ccagatgttt aagaacgttt 
accgggaaca agtagatlgt laaatgtccg 
tacaaaaggg ctgaaatlac tcctctgtaa 
aaattgtctl catcagcaag ggcagtatct 
ttgggaggcg ccgacttaac caacagctcc 
acagattttt cagatggcag ttcgagtttc 
cgacttactt talcgtctaa cacgcattgc 
attaaaattg iatcttttaa acaccgattc 
gtattlactg ccgtttccaa gatgggatca 
caaattttat ttttttgtga agacagcagt 
tggcatgcca gctgttcggc tcgtggagtt 
ttcttctacg catccctttt gggggtgtgt 
tgtttccggt tatttactcg ttclgtatta 
aaaggggcag gcgtgtataa gagggcccct 
tttcacgacc ctatcgttta tttacgtaal 
cictaatgca gtgcgtcgta aaacaacgcc 
gcgaagtgtg gtcgtaggac cccccgatga 
agttggggcc gattctcctt ctccagtgta 
gacccclcgc gtacatcaac caaacgactc 
cgatgaagta gtggccgcct Itcgggaggc 
Igtatatgaa aacccgctaa gtgtagaaaa 
ggttaaacct aaattagagg attcaccgaa 
cagcgggaga ccaatttcct tcagcactgc 
tcctacgcca tcatataaca aacgcgtctt 
gcaggcacaa aaggclgccg aagcggctlg 
attagaccgt ttgttaaccg gage cgt tat 
aatacaagcc gctaatgaag cagacctagg 
taalcgaaaa actggagatt tacagggggg 
tcgtaagcca aaaagtcgaa cggatacaca 
ggcccgtlct gcatcaagaa ctgatacgcg 
tlacccggta ttatgtataa taaataaacg 
ataaatgtgl attalatgtc acalattata 
gaacagttta taatcagttg ctaccaaaca 
ggaatcgctt atttaaacta aagattttac 
gaacatccta glacagatac glggaatcgt 
tttgatgaat cgttgtttgg tgatgtagca 
tcacatgcag ttaaaactgc tccgtctccg 
caacagtlaa lacgggatct igalttllca 
acctggaacg aggatttatt clcatgtttt 
algglttlal ccccggalcc agalgacgtt 
gaaalgltla atilaacaac ccggggllcc 


gatcggcttt tcgatgatct tccaaaaata 9840 

caglctctta taatcggtaa gacaattttt 9900 

tatggtacac aaatatcata tcccgcgtct 9960 

taggttaagg gaacatcgat atggtattct 10020 

tgtaccgtgg aaatatcagc aaattcaggt 10080 

tttgataagg gttgaacttg tatcgattta 10140 

tttgggagaa ggcgactttg tcttaatttt 10200 

ggtaaaataa cggttactcc tggccggtaa 10260 

cccgcatcaa taactccgtt ggcgacaaaa 10320 

ttgcattgaa ttaacaacag tgcgtattca 10380 

aactgctgca tataaaaacc gccccgtgtt 10440 

ttgtggttcc ggagtaacaa cggltgatgt 10500 

agcgtalctg cacattcagg ttgaacttct 10560 

ggaatagttt ggctacaaaa catatcacct 10620 

attaccgctl cgttcatatt aataacgatg 10680 

ggggagccaa actttgcaga acggaatttt 10740 

tatatcgacg gatcaatgat caccaccctt 10800 

gtagccclta tttcgttagc ttatcatgcg 10860 

cgcagcacgt ggtaaacccg tttgcctata 10920 

gtttaatacg cggtctgccg tgtttggata 10980 

ggcatcttcc gacggtgaca gactttgtcg 11040 

tagttattcc ggacaatatc gaaccgcgcg 11100 

ttcagacgac tcgttgggtt acattaccac 11160 

cgcggatctt tattttgaac ataaaaatac 11220 

cagcggatcg gaagatgact ttgaagacat 11280 

ccgtltgaga catgaactgg ttgaagatgc 11340 

accatctaga tcttttacta aaaatgcggc 11400 

gcgagctccc ccgggagcag gcgcaattgc 11460 

accaaaaacc gcaacaagct cgtggtgcgg 11520 

ttgtgaagcg gtccggcgcg tagccgccat 11580 

gaatagtaat cccccaagga ataacgccga 11640 

tcgtattacg gtgcatgagg gtitaaattt 11700 

tgaaggagca tcggtatcca aacgtggaca 11760 

calgggtaat gaacctatgt acgcacaagi 11820 

aacgactggg cgtataacta atcgaagtag 11880 

aaaataggga lataattacg cagtaacggt 11940 

tataaaagac agtcgtggtt tgtgtttati 12000 

aactgtttaa atagtaccac gtggtattat 12060 

aaccccatta gacggcgggi ttigataaag 12120 

tctalaagta tggagtgtaa Itiaggaacc 12180 

agtaaaacgg aacaagcggl tglggacgca 12240 

tcggalallg galltgaaac gtcgttatat 12300 

ccttgggtag ctagccclaa aattttatat 12360 

gaagggccgc gtl lactate atgtcttgaa 12420 

cctattaatg aggacctata ttccgatatg 12480 

atelcaaccg Ittcaaccaa agaccatgtt 12540 

gttcgattgc ctagtccacc aaageaaccg 12600 
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acggggcllc cagcllacgl tcaggagglc caggallcgl Itaccgtaga actacgcgcc 12660 

cgggaagaag catacacaaa actactagtt acttattgta aatcgattat acgttatctc 12720 

caaggaacgg cgaaaaggac gacaataggt cttaatatac aaaaccctga ccagaaagct 12780 

iacacgcaac tcaggcaaag tatlctaclt agalattatc glgagglggc aagtttggcg 12840 

cgtcttctgt acctacattt atatttaacc gtaacgcgtg aattttcctg gcgf ttgtac 12S00 

gccagtcaat ctgcacaccc ggacgtgttt gcggctttaa aattcacctg gaccgaacgt 12960 

cgacagtica cgtgtgcgtt tcatcctgta ttatgcaacc acggcattgi gttatlagaa 13020 

gggaaaccac taacagcgtc tgccttgagg gaaataaatt accgccgccg agaactggga 13080 

ctgcctciag ttagatglgg tcttgttgaa gaaaacaaat ctccgltggt tcaacaaccc 13140 

tcatttlcgg tlcalHacc acggtcggtg ggttticlla cccaccacat taagcgtaag 13200 

ttagacgcat atgcggtcaa acatcctcaa gaaccgagac atgtacgagc ggatcatcct 13260 

tacgcaaaag ttgttgaaaa tagaaactac ggtagtagca tcgaagctat gatttlagca 13320 

cctccgtccc catccgagai cctgccgggg gacccaccac gcccacccac gtgtgggtit 13380 

ttaacgcgtt aaacgtcatt ggggtagagg gtgtaaataa attacgaaaa cgtgcatgcg 13440 

IttUtaltl ttacaatgcg ccgtalatgg tatgtcigtc atgtgctcta aagtcccata 13500 

tataaaagaa gccccaacga gtgtatgcgt attgcgtacc gcgaccctgg gatgttltac 13560 

aggcgcgttt gtttgtctcg gttataagta tgcagtcggg tcattalaac cggaggcaat 13620 

cccgccgaca gcggalalcg ictaalacca cagactcccc ccgtcacaca cacggaacac 13680 

gttatcggtc aaccaattgg tatacacacc caccccagat atlgtccaat tcagaaacat 13740 

tagttgcggt tcaagaacta ctgaactccg agatggatca ggacagcagt tctgacgcat 13800 

cggatgattt tccgggatac gccttacatc attctacata taatggatcc gaacaaaata 13860 

catcaacltc cagacatgaa aatcgcatat ttaaattaac ggagagggaa gctaatgagg 13920 

aaatcaacai caatacggac gcgatcgacg acgagggaga ggcggaggag ggagaggcgg 13980 

aggaggacgc galcgacgac gagggagagg cggaggaggg agaggcggag gaggacgcga 14040 

ttgacgacga gggagaggcg gaggagggag aggcggagga ggacgcgatt gacgacgagg 14100 

gagaggcgga ggagggagag gcggaggagg gagaggcgga ggagggagag gcggaggagg 14160 

acgcgatcga cgacgaggga gaggcggagg aggacgcggc ggaggaggac gcgatcgacg 14220 

acgagggaga ggcggaggag gattattttt ctgtaagtca agtttgcagt cgagacgcgg 14280 

atgaggttta ttttacgtta gacccggaaa taagttacag taccgatctt cgcattgcaa 14340 

aggltatgga gcctgcggta tcaaaggaac tlaalglatc aaaacgUgt gltgaacctg 14400 

ttaccctaac aggclctalg ttagcgcata atgggtttga tgagtcctgg tttgctatgc 14460 

gcgaalglac ccgtcgcgaa tatattacgg tccaaggatt atacgaccca attcattlac 14520 

gglatcaglt tgalacltcc cggalgacac ccccacagal lltgagaact ataccagccc 14580 

ttcctaacat gacacttggt gaacttttat tgaittttcc tattgaattt atggcccagc 14640 

caalllclal agaacgtalt ttagltgaag atgiatllU agataggcgg gctlccagta 14700 

aaacacataa atacggcccg cgttggaatt ccgtctacgc acttccatat aatgcgggta 14760 

aaatgtatgt acaacacatt cctgggtttt atgacgtgtc cttacgtgct gtgggccaag 14820 

gaacggccat ttggcatcac atgataltal ccacagcagc atgcgctatt tctaatcgca 14880 

ttlcacatgg agatggatta ggatttttgt tagacgcggc aattcgtalt agcgcaaact 14940 

gtattttttt gggacgtaac gataatittg gcgtggggga tccatgttgg ttagaagacc 15000 

alcllgccgg atlaccacga gaagccglac ccgacgtact ccaagtgaca cagllggltl 15060 

tgccaaatcg gggtccaacg gttgccatta tgcgtggttt Itttggggcg Itggcalati 15120 

ggcccgaact aagaattgct ataagtgaac catctacatc Ittggtgcga tatgctaccg 15180 

glcacatgga acUgccgaa Iggltltlal Utcacgtac acatagtlla aagccacaal 15240 

Itaccccaac ggaacgggaa atgttagcgt catlttttac gUgtatgtt actcttggtg 15300 

gaggaalgll gaactggatc Iglagagcaa clgcaatgla Ittagclgct ccltaccati 15360 

cccgltcggc Itacalcgcg gtctgtgaat ctctgcccia Kaclalatc ccggtlaala 15420 
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gtgacctgtl atgtgattla gaggtattac tgttaggcga ggtcgacctc ccaactgltt 15480 

gtgaatccta cgcaactatt gcacacgaal taaccggata tgaggctgtt cgcacagcag 15540 

ccacaaattt iatgatagag tttgccgalt gltataagga aagtgagacc gattfaatgg 15600 

taagcgcgta cctgggggcc gtitiattgt tacaacgggt gttgggtcat gcaaatcttc 15660 

lUlgllgcl Iclclccggl gctgcgllgl acggaggalg tlcaalttac atcccccgag 15720 

gtatttlaga tgcatataat actitaatgt tggcagcaag tcclclttac gctcaccaaa 15780 

ctttaacatc cttttggaaa gaccgcgatg atgcaatgca aactttgggg attcgaccga 15840 

caacggacgt tttacccaaa gagcaagaca ggatagttca ggcatcacct atagagatga 15900 

acltccgttl tgtgggaltg gagaccatct atccccgaga acagcccatt ccctccgtgg 15960 

acctagccga aaaicttalg caatacagga atgaaattct gggiltggat tggaaaagcg 16020 

tagccatgca tttactacga aaatattaag ggltgtgatt tttttcatta ggatgaaaag 16080 

aacgtttcci agccacaccc acaaaggagt ttgtaaaata aaatctctgt ttagacctta 16140 

aaatttgttg tgtgtgttgt gtggggggtc cglgaggatc gacctttaca agatataatt 16200 

tgtccatatc gcaatgtttt ctcggtttgc gcgtlccttt tccagcgatg atagaacgcg 16260 

taaatcttat gatggtagtt accaaagttt taatgccggc gaacgtgatt tgcccacacc 16320 

lacccgggac tggtgttcta tttcccaacg cataaccagc gagcgcgtga gggatggaig 16380 

tcltattcca acgcccggcg aggctttgga gacggcggta aaggctttat ctgaaaagac 16440 

cgacagccta acatcgccgg idtacaaag (accgaaaga cacagtgttc tgcttggatt 16500 

acaccataat aatgttcctg aatcgtlggt ggtctcgtgt atgtctaacg atgttcatga 16560 

cgggtttatg cagcgttata tggaaacaat tcaaagatgt ttggatgacc tgaaactttc 16620 

tggggalgga ctttggtggg ittatgaaaa tacatattgg cagtatctca aatacaccac 16680 

aggagccgag gtaccggtga cttcagagaa ggtaaataaa aagtctaaat ccacggtttt 16740 

gttgttttca tccgtagttg ccaalaaacc aatatccaga catccittia aatctaaagi 16800 

tataaaltcg gattaccggg gaatatgtca ggagctacgt gaggcgttag gagctgtgca 16860 

aaagtatatg tattttatgc gtccagatga tcctacaaac cccagcccgg atacaagaal 16920 

acglgtacaa gaaattgcgg cttacacggc tactggctac ggglggatgt talggitctl 16980 

ggacgttgtg gacgccaggg tatgtcgcca Ictcaaactt caatttcgac ggattcgagg 17040 

gccgcgcgcg tctgttattc cagalgatlt gcltagacga cattlaaaaa cgggtcclgc 17100 

ggtctcagcg ggcacaggag llgcgtttat tttagcagca acaactgcca gcgclcttac 17160 

tgcgcttttg cgtattagtg lattatggcg aaaggaagag tggcgggaig gtttaaatgg 17220 

aaccgcagct gcaattgttg cggcggltga acltallacg cttllgcacc accalttlca 17280 

atactlaatl aatatgatgc ttattggala tgcatgttgg ggggatgggg gattaaacga 17340 

tccttatata ttaaaggcgc (acgtgccca gggacggttt tlatattitg cgggtcagil 17400 

ggtcagaaca atglcaacac acagltgggl tgtgtlagag accagcaccc atatgtggtl 17460 

ttcccgggcc gtggcgcaga gtatlttagc acatgggggt aaacccacaa agtattatgc 17520 

tcaggitctt gccgccagla aacggtatac tccgttacat ttaagacgta tatccgaacc 17580 

alcgagtgtg tctgatcagc cgtatattcg ttttaatcga ctgggatctc caatagggac 17640 

agglataggg aadtggaal gtgtctgttl aacgggaaat lattlatctg acgacgiaaa 17700 

tgcaagttcg catgtaatta atacagaagc accgttaaac agtatagcac ccgatacaaa 17760 

tagacagcgg acllclcgcg lltlagllcg tccagacacg ggltlggalg laactglccg 17820 

aaaaaaccac tgtctggaca taggccatac ggacggtagt ccagltgacc caacgtatcc 17880 

Igalcallac acccggataa aggcggaala tgaagglccg gtlcgggalg aalcaaacac 17940 

aatgtttgac caaagatcgg atltacglca catagaaacc caagcatcU taaatgatca 18000 

cgtatatgaa aatataccac ccaaggaagt gggttttaac tcatcttcag acctggatgt 18060 

ggalagccll aacgggtaca cclccggaga catgcalaca gacgalgacl talcaccaga 18120 

Itttataccc aacgacgttc ccgttagatg taaaaccacg gttacgttta ggaaaaatac 18180 

gcctaagagt catcattaag tacagcggtl aatagatagi talggaclag gcacltlggc 18240 
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ggtcatttcc acaaccaggt taaaattggg ggatttggga gaaaataglc tattgcgtat 18300 
ttCctgttca ataattggac tgcgtlatlt aaaggtctga Uggttgatt gggttataaa 18360 
aggaattact cctttaaatt ttacttaatg tacccacaat atcaagtggl cgtttgtati 18420 
taacgaltat taccggtacc atgggagact tgtcatgttg gacaaaggtg ccgggtttta 18480 
cgUaaccgg cgaacttcag tacttaaaac aagtggatga tattttaagg tatggagtic 18540 
ggaaacgcga tcgaacagga atcggaacgt tatctttatt tggaatgcaa gctcgataca 18600 
atttgcgaaa tgaatttccl ctlttaacta caaagcgtgt tttttggagg gccgtcgtgg 18660 
aagagttgtt atggtttatc cgcgggtcaa ccgattccaa agaactcgcc gctaaagata 18720 
tacacatatg ggatatatac ggatcgagca aatttctaaa taggaatggc ttccataaaa 18780 
gacacacggg ggaccttggc cccatttacg gcttccagtg gagacatttt ggagcggaat 18840 
alaaagactg tcaatcaaac latttacagc aaggaatcga tcagctgcaa actgttatag 18900 
atacaatiaa aacaaaccca gaaagccgac gaatgattat atcgtcttgg aatccaaagg 18960 
atatcccctt aatggtacta cctccalgtc acacgttatg tcagttttac gttgcaaacg 19020 
gtgaattatc ctgccaagta taccagagat cgggggatat gggccttggg gtaccgttca 19080 

acaitgctgg atatgcactt cttacclaca tagtagcgca tgttacagga cttaaaaccg 19140 

gagatUaai Icatacaatg ggggatgcac atatltactt gaatcatata gatgctttaa 19200 

aagtgcagct agctcgatcc ccaaaaccit ttccitgcct taaaattatt cgaaatgtaa 19260 

cagatataaa cgactttaaa (gggacgatt ttcagcttga tggatataat ccacaccccc 19320 

ccclaaaaat ggaaatggci ctttaatgga tttUaaatg ttgtcaagac agtagatgtg 19380 

ttgcgaatgt aataaaatga tatacacaga cgcgtttggt tggtttctgt ttatgaacag 19440 

caacggatgc atagggttgc galaactgcg ataagaccca atgtcccaag gatagatatc 19500 

acaccaatta taactgctac aacggaaaat gtagtggcgi aggtagatgc atcglaggta 19560 

laaacggccg aaaacggagg gaatttttta gggtaaccat ctagatgaca cgaataggtg 19620 

ataggtccgt cgagttccga tgttggacaa gaactttgca tgtltacaaa ccgtitgttt 19680 

tgatcacaca ccccagtaat ctcactgtU tcgtggttaa tgggagaatc gttaacccac 19740 

catacgaaat gtacaacgcc acgtggcaca cattttgccg tacatactat gtgtccatca 19800 

ataataccta tagacacgtt gggaaatgga tagacglcag gggtaacgac agcagaatat 19860 

ttcatattag agacgccatc ccgaatccat aaaacattac attggatggc tgggggtggg 19920 

taatccattt gttlttgctg tggaattcgt accgccgaaa cataactaaa taatccattg 19980 

gcatattctt gtaltgcatc ggttataaaa ttttttccga tgttaccaaa ccttgaagtc 20040 

caccgaacac gtaccgagtg cggtggataa tactttgata cgttacagta ggctgcgtat 20100 

gtctgtccgg tlaagactgg atcgccgaca acggtaatat ttggacgata atacgttgia 20160 

actgtaatac tgtgttccga taigacgttc ttagtUttg tattaacgac tcgccaaala 20220 

tacgttcGct ccgtggtagc atccatagat aaaallgtta cagaaaaatc agacgttgtt 20280 

ttaacatctg gtaitacata atttlcctta gcgtgtgtaa atalctcagg gttglttatt 20340 

aagltlaaat cggcactgtt gctatalaac ataaccggta aatctggcat gcgtattaac 20400 

gcaitgccca gttgacggtg cggatctata aggtgacgcg taaaccaaac Itcaatatga 20460 

agatcggggc gtataagcga cttccacctt gttatatttg aaccttccgg atctaaagaa 20520 

tattgttcat atgttttttg Ugctgctla aaggccgcct gttglccggt cgltagacgc 20580 

atglaacaag gcatgataaa tgtgtgaaaa tagggtatgg attgtattcc gccgtgaacg 20640 

cattgtatat tttcatatag aaaagglggt tgigaatgtt gggtgttggc tgcgggalcg 20700 

ggcttlcggg aagcggccga ggtgggcgcg acggcgggat cgggctttcg gglagcggcc 20760 

gaggtgggcg cgacggcggg alcgggcllt cgggaagcgg ccgagglggg cgcgacggcg 20820 

ggatcgggcl ttcgggtagc ggccgaggtg ggcgcgacgg cgggatcggg ctiicgggaa 20880 

gcggccgagg tgggcgcgac ggcgggaicg ggcttlcggg aagcggccga ggtgggcgcg 20940 

acggcgggat cgggctttcg ggaagcggcc gaggtgggcg cgacggcggg atcgggctlt 21000 

cgggtagcgg ccgaggtata taattcagtt alacttacgg gtgtgggttg agattcaglc 21060 
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gataattgta tacacgcgat cgttaaaati aaatttattl gtatccgcU catcctggtt 21)20 
tttattgaca calccacgct ccccttaaat aaaagattaa aacacccacc gcggaattta 21180 
aaigatggaa acgttttttt cgacattggg aataataaaa acggcttttg caactttaaa 21240 
aactttattt atctcgalta cgatacatal gtaccacala gatagcatag atttattata 21300 
atataaacac acacgtgaia tactttagtg atatgagatg ccataaaaca gtcaataggt 21360 
Itaacgctta gtctcatcat ctgaatacac gtcaaacccg ccgcaactgt igatgttaga 21420 
attataatag ctccccatga aatgccggca aatgltacag ctatacccgt caccgaggtc 21480 
gttgtataia atacaaltac ccataggttt llltlttctt gatataaaac ggcaaaaccc 21540 
tgtaacccaa atgctataat atgacctcct attgaaactg ctaacgtiac ttgtgtaagt 21600 
ttgataaaat gatttaattt aatlatatgt gagattgccc acattaatgg ggtaactata 21660 
tataacaccg ggggtataac agacattala cgaallcclt taaacacgcg Itlaaggglc 21720 
cgggaacttt ctcgatggtc acataclctc ccgcgglcat tttgtgtaia tacaacggca 21780 
aaacctaaat ctgtataagt gtttaattgc ttatggcgat ttttacgata tatacacgta 21840 
tcttgcaaat cggfggcggc atcgacaatt gaaact^gtg (gacaataga tatacacaat 21900 
ccaataagaa cctcatattt actgacatac atatataaaa taacggttag taaacctccc 21960 
aacccagttc ccaacatcat aacataaaaa taaatatgcg giccattgaa tgtcgtaaca 22020 
aagtlgtagt aatggatatg cacagcagcc actgtlccgg taatcgcgga talggaaatt 22080 
cccagtaatt ctacaaatgg aagatcccgg gatattgggc aaccaaccgc ccataacaca 22140 
gcaaaaccca acacgaccac cgtctgcaaa catcglccca attttgctaa tgtgcgtaga 22200 
aalttcacgg atgttggcca taaccccgaa acgacgalca accccataat agttgcattg 22260 
acggcagctt cgcagacgtg atattgtaaa attaacccgg acgtgataac gcttgcttgt 22320 
agtcccacga gaaacaaccg cgatgctgag gltattgcac acgaattaca ttcttgaggg 22380 
tttccgacac atccttggat tgattgagcg cggattaatt ctctgtctaa cacacccagg 22440 
ttttcatcat ggacagctct ttcaccattc acggccatgt cllaagttta ataattcaaa 22500 
acaaataaaa atgtgttcat ctatggtaca cacaagtttg tatgtaaaat ataagcaaaa 22560 
gttgcactta (ttaaclgta catattacgt cagattcacg tgataattca gaataatcca 22620 
gggttcctgc agggtccact ggaggagcca cacaaiatic gcgaattccg attccctcct 22680 
gccatgtggt itcggggagt ttccccccca ttttatttcc gglalttttt tcgtttcttt 22740 
tlgttaataa attgcgtctt ttttttaalg gtggltcatc cltcacagat tccatgtlcg 22800 
caaataattg catcgaggtt aatltttctt laaggtcttt gggacttaag aacgtigcat 22860 
aaaaaaaaga atgcacgggt gcggaacgtt ggatatacaa tccaaccatg ggggagttag 22920 
ttaaggcgag ataaaaalta atataacacg Ictcatcccg tgtlaaclta agatlttgta 22980 
cggcagaacg gaatccactg igtglttcca ataatactcc aaattcacgc atactcccgc 23040 
tgccataaac aacattatta aggatcctti ttgaatttgt gattgagcgt atlaaatiat 23)00 
atggtgtagg cltgcttccg tttatatcca aggaaacatt aaalgagata aaaccacccc 23160 
cggcggtctg gatgtacata tccgiggcig ttagaatgaa gcatgttgla aacccaaaag 23220 
ttttaagtag Icgctgtaaa cgggtgaatt gatcgcgttt taagcaaalg cttatatclg 23280 
gagtlagalt tggaaacatc attgtataac aagcgagttc acgtltiaca acttgtttgl 23340 
aacattgtac ttgatcatct ggaccacaat cacccgggcg ttgccalacc alcgtttgga 23400 
taatactccg ctcggggggt (gtccggtaa atttaaaata taaccgtgtt ggggicgacg 23460 
gatcttttgt alggcgaaac gcgtcaataa gcgaggaccg (ccctccgtt gccgcgagia 23520 
caaccattct cggcccagtc caaltaiact ggtcaaacal atttgccggt ataggaatal 23580 
acagltgllc (glllccaaa clacaglgaa laaltaalcc tlcgtcgctg aalallaaaa 23640 
lagaatcccl tagictatta accagaggtg atatagacga aatlaaacca glaagcgltt 23700 
Ittccgtlaa aacagctctg gcgalltctg gggcglcaaa acccgcatgc aatlccatgl 23760 
ccaaagcalc gtclglacgc gacclcaaai ccataaltta ctacttaaaa tgtttacUt 23820 
agaaaaagta atcatatgta aacacacgag (Kcgtlaat afgtUgttl aacccgalcc 23880 
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ggtgacttaa glacataaac aggcatgata tttgaatagl acggcccatg ggagggaaca 23940 

tUccacgtg ttccaataca gggggtgltc ctlaataggg actgtgcaal aaaalacgta 24000 

agaagttacc agatttgatg taatgtttgt cataaaaaat atgtacatca ttaiatacgl 24060 

ctgtaaftaa cacaagatca catcgaagaa ttactgaagc cgctgtgaaa cctttcacaa 24120 

gacgalalaa acttggtlaa gtgtattgat ggggctcltt ggaclgacac gctltatcca 24180 

tgaacataaa ctggttaaac ccagcalcal llcaacgcca cccggagtl! taacccccgt 24240 

ggcggtagac glatggaacg Icalglacac atlgttggaa cgttlatacc clglgggtaa 24300 

acgcgagaat Itacacggac catctglaac gatacaltgt cttggagtct tattgcggct 24360 

atUacacaa cggtcatact atccgatatt tgtattggaa cgttgtacag acggcccatt 24420 

alcacgtgga gccaaggcaa tlatglcacg ggccatgaac cacgalgaaa ggggaacctc 24480 

ggacltaacc cgtgltctac lalcatccaa cacatcalgt tclatcaagt alaacaaaac 24540 

atcggaaaca lalgacagtg tgtttcgaaa ctcltccacg agltglaltc ctagcgaaga 24600 

aaacaaatcc caggatalgt ttltggacgg ttgtccacga caaactgaca agacgalctg 24660 

cclgcgcgac caaaacglal gcaglctlac clclacaatg ccatcccgag gacatcctaa 24720 

ccatcgatia tatcacaaat tgtgtgcaag tcltatiaga tggalggggt atgcatacgt 24780 

cgaggcggll gacatlgagg cggacgaggc atglgcaaac Itatttcala cgcglacagt 24840 

ggctltggtt latacgacag ataclgalll actcttcatg ggclgtgata ttttgttaga 24900 

tgcaallccl atgtltgctc caglaglacg atgtcgcgat llgctlcaal alltaggaat 24960 

tacatacccl gaatttttgg Itgcclltgt tcgctglcag accgalltgc atacaaglga 25020 

caacclaaaa Iclgltcagc aagtlatlca ggalaccggc ctgaaagltc cacalcaaat 25080 

ggacactlca acgcgclccc ccacllacga ctcgiggaga calggcgagg ttttcaaaag 25140 

tcttaccgta gccacglcgg gtaaaacaga aaacggaglg Iccglllcca aalalgcatc 25200 

laaccgalcg gaggtgacag tagacgccag ttgggcttla aaccUclgc caccctcatc 25260 

clccccallg galaatltgg aacgcgcatt Igltgaacat alaatcgccg tggtaaclcc 25320 

altgacccgc gglcgcctaa agttaalgaa acgtgtaaal allatgcaaa alacggcaga 25380 

cccatatalg gttallaaca ccttatatca taacltaaag ggggaaaaaa tggctcgcca 25440 

atacgcacgt atltltaaac agtttatlcc lactccactc ccactaaaca clgtattaac 2550O 

aaaatatlgg aaltaaaaca cacalaagag cgacllaatg gllcallgtt Itatlllgcl 25560 

cglalalaca tgltataaat cgtltalcac Igtgcccgca taagalgtac tgtglctclc 25620 

aaaaaaattt gtglltltat clgcaatcal aaatgcaagt ggaaaglccg aatcgggagg 25680 

Iggggtgtla aalagllttg gtacattaat cgclgataaa agcctglccg cgctgaattl 25740 

cacgtatlgt glaattgcat cgacgttcac caaacggglt ttgggtgcal gggallllaa 25800 

aaacgcacac tcgaltlcaa cggcltccga aaacagttga tgtatlclgg tgalagcggg 25860 

tlttlcgggt acatagltat Iglatalaca acacgatgcg ctggtatgta tggcltcalc 25920 

tcggctlala aggtcgllaa allgacaagl lacaacaaal agtccgttat Igcgtaaata 25980 

Igcaalagcc gcgaacgalg alacaaaaaa aalgccclct alaagaatca ttagtalata 26040 

lltltctgca acggalgggt Iglcccgtac ctlltctlcc aaccallgla cltlllgUg 26100 

galcgacgga tlaltaalag Igacatttac gtattglacc cgcaacgall calcccclct 26160 

gaacaacalt agltgaatll gactatagac acgcgcgigg acaacctcga Igcactcttg 26220 

llcaatgtag laalgglgaa tatccttltg ggaaaagagl Igggttagag agcccaaatl 26280 

aacatllacc agatcalctg ccgccgataa aaatgtaaaa ataaatclgl agaalattag 26340 

ttcatcltcc gllaaacagt ccaagUtlg ataatcalct Icaatgataa aalcgclttc 26400 

taaccaacga tlcgaaalgc Icagggcacg taaaltgtlt atatctggac actccggcct 26460 

gtaaaaaaaa Igaclgcaal ctllctgalc catUlggaa Ugtllcccg tglaaaltta 26520 

taaagcacaa cigglacagg Itaatlcgcc tcccgcaaac aglccgclgl Icglagctll 26580 

acgaalltla caglagtaca lacccgttll aaggccggct llataggcac glalaagcaa 26640 

allcallall Uggaggcgg gaattglccc gtclgggcgt Icctcaalaa alaaaglcal 26700 
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tgaltgactl tgglcaataa alggcgccct 
clcalatica aacgctgttt tatattttaa 
cgaacgtatl actgaccalt ggtttttctc 
tlcacatgaa tacalatctc ttagttcgtc 
acccgaggtg gtgaccttac taaacatatt 
ctccgtlacc Iglgcagatg aaactgtggg 
cccataagcg caaatatcat ctcgcagggl 
agaaaaccca tcttggtgta accatccctt 
cggggctaag ccgccaatcl tacacalttc 
taactccgct aUtglacat ttaaccgtct 
gcggagacaa gttgtatgta acccttgtal 
acctttacat gattttttac atggaaagtt 
aacagtcgtt cttgctgtca attgaaggtc 
taagcacgti gtaagattta tgctggcaag 
cttttgaaca atticcgtac acaaatttga 
atgataatta cgattacagg catctttgaa 
actgcgtatg attgtgaatg cgatatcttg 
tctctctaaa cgtaaatagg ttgaaglgaa 
ggctctgtta tcaaaaagag tccactgaac 
tctttcaaaa aataaatctg gggtccataa 
ttcatcacga accaacattc cacgtgtggc 
ttctalgtaa acacaaactc cagttggtcg 
gcaatctaaa agttttaaaa ctgcaagaag 
attcagactc tgtagagaaa ttcccacicc 
gcctgtgata gctcgaacag ctctcccaac 
actggccgtt gccccgglct ctcgacctaa 
tttctgacat gccaacgctg tgaaaaatac 
atltattccg ggaataagag ttgcgatttt 
ggccgccagt cttaaaaaga attggcaaag 
taaalaaaag tcttcgtact ttaaagcaga 
Itgalctttc aaaaacggtt ctaatatagc 
tgcltggcgg actcggggag ttaaacagag 
aacggatcgt aggtlaatac ggcaatggai 
atcttgtcgc gtcaccgcct laagtUtga 
caccggtgtg gttgaltcgg gcggaatgal 
gtUataatg icatgaaccg tattaaaaat 
taggctccgg aalaaacclt taaaccctaa 
tagactccct tatatatggt tacgtacagc 
aaacccacgc latgitaaat Icagttlall 
tccatglatt tglacccccc cacacaaccc 
clccgaaccg tlccatgcgl cttgtalaac 
acgtalatgc cgcatacatg caggataalt 
atlgatacaa tcgctgtcia gccaagttcc 
alcgagggcl Iglcggglca ttggataacl 
gclggtgggl atltgcaacc ccllcagtcc 
ctaacaggaa gccaalacca cgaccaaaac 
gcagtcttac accitclcgt tggcgtcgct 


ttctgcacac alatcaacga galcclcllg 26760 

gagtgggtga ciattagala aacagccaaa 26820 

aagtatgtlt ataacttcca gtcgtttttc 26880 

cataaggtct aagttgggtc taaglaactc 26940 

atlataaatt ggagagaaac cctcaclgca 27000 

cattaacgct aagaactgcg agttgtataa 27060 

acaccatggt aaatctaaat aactlatcgt 27120 

agcatattta clttcggtaa aacccttaaa 27180 

catgcttgtt ttcattgtct catacaacal 27240 

agctggttgg gaagttaaat caaalcctaa 27300 

gccaatgcca agtgatcggt tgttttttac 27360 

cccagccgcc aggaccccgt itaaaaaaat 27420 

gtttaaatta aatgacactg ggcctttgga 27480 

atlacalacg ccatgttgat gagcgtctgc 27540 

ccccgtgata gcatttcctl ggglattcat 27600 

cattaaaaag gggcttcctg ttacagcagc 27660 

aalgggaaca gaagaaacgc ctaatccttc 27720 

tgcctccccg Iglaatgtlc gaaggatatc 27780 

altaclagcc ccttttagat agcttaggta 27840 

acaacaaaat atgtiatcac atcgaaalat 27900 

caaaacagtt tgtagatcga cglgccatgg 27960 

ttcacaatca ctgltaaltg ccataaccat 28020 

acctttcgtt tgattttccg taggtattaa 28080 

accicgactt tgtaataccg ttcccacatc 28140 

agtgatggat tccgggtcca ttaaataaca 28200 

aaacatcata accggtgtag ccgggacaat 28260 

ccgacagaca tcagtccatg tataaccatc 28S20 

aggcagglti acgaittctg ttgtcacggt 28380 

cgactctaat ttaccttcct ctaacttagt 28440 

ctgtagtcca agggtagcta aagcggggta 28500 

ccgacgaalt tcgtccctcc gcccttcaat 28560 

aattggggaa gtcaaccacg tttccatgga 28620 

aagttctcca caacatcggt acactcgclc 28680 

gacgatagtg ctaatalact ccattaattc 28740 

gtattcctlg tagccatgtt gacaiaatcg 28800 

tcttttgaac tccataacgg ataacgtatt 28860 

actcacagct gagttagttc tacaatattg 28920 

ctgcccctcc ccagtatata atatcacgca 28980 

itacatacal gctttaataa taacadcgt 29040 

cclctaacca aalagttggc acgttataac 29100 

gcacagaclc tgatggaalt gttccaalta 29160 

gtgigggaag Iccccgaaaa tcgccggtcc 29220 

aatttactcc tgtaatttcg ccaatactac 29280 

gcacaagcgg caacgccctt gtgttatatg 29340 

cccaggcggc atlttcagct cgtatgcgtc 29400 

attgticgti lagttggcll aatgcaagat 29460 

glgtatatac aaaaaccaag aacacalgct 29520 
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tcagtccgtc cgcggaaaga tgtaaatctt 
tgltggctgt gaccctgcga gttgaagtlt 
tggccacggc ggltatatlg calaaatiat 
aaaaacttal aaatcgatgt ggaaatacat 
aaaacctlat gagccgcgtt tccatacgac 
tgtlggcatc cgclgcclgt tlatccgtal 
tlaatgacgt tacatatgct ctaagccccc 
aggcattgaa taggtttcgl aaaccctcta 
taagtgtatt agcttctcca atcatgtcag 
cagcatgclc aatgtccgga cgaaaaaaat 
tcgtlgatlt aaaattattt aacgggagtc 
ttggatttat ttgaatgttg ttcatacgat 
tagacgcggt ttctgtacgt tttggtggta 
agcgagggcc aattgttaaa tcgcgactcc 
tatgaagccc gttccctalt tgaataaaac 
cacatagcgt Itgticgttt aaagtaaaat 
aggggttaaa ttcacacaat gcaatcgtga 
atgtgtacac atiatacagt cgtagtaccg 
aaaaalalii tgattggcgt taaaaggttc 
catgcgttft tattgatgtt acatttatgt 
atatcacgtt ataaagttaa gtcagcgtag 
atacacaaaa acttttggat gatttaagta 
gaccatggtc accagagaaa acagaaatcg 
ctacccagaa aatfccagct aaacatttta 
tctgttttgt atattccaat acatttttgg 
ccggactgit gttttggaga ctagatctag 
laaaaaltlt aacccagcta tcaagtgtag 
cggccaataa attacgaacc tcgtclaaat 
cggactggat aaatatgtac gaggtcgcct 
cattcactca cgctcgtatt ggaatgttgg 
aatttgcgal catttacgat atgccatttg 
atgcaggatg gcttcttccg tttaatgtta 
- cicctctaac acgagcccit tttaiaatct 
cagtacatag calalcagaa itatttgcag 
tcgtatccat cgaagaagcg gtaacgaatc 
cagclctggc ttatcgagac ccttatgttt 
gactlagatt agacaatggt atatgggaaa 
ttcatattga ggcgcigtta caltiaclaa 
gaaglaatgt agcagaacac acccgtggca 
ctagiatgtt aalaagcacc cttgccgaat 
lacgtcggtl tattgctcac cacacactcg 
acgagcatal iacagatUc caacaaacac 
calaccaalt aglggaaacg tacgclccla 
cagtaaacga gaccgaaaaa cggtatgaaa 
gaggcclggg acaaallatg cggcgctgtt 
aagcgacacg cgtaalacla cttaatgaaa 
alltUagca aacacataat caatcctcag 


tgtcaacgtc ccaaaatacg caggccggga 29580 

tglctgtacg tgcagcttct tggggacctl 23640 

cctgaatggt ataitccagc agggacccaa 29700 

gacattgtac catcgcacgt aaacactccg 29760 

Igcatccata ggcagaaaca attgctgttc 29820 

attcttctgc ccggcatgcg gcgatgaaac 29880 

caccttctcc aacggtccaa ggagccgtgc 29940 

gtagtacatc ggggtcacgt ccagcctgtg 30000 

atggatgacg aaggattaag acgattgacc 30060 

cggttaatga cacitgtlgg attagctgtg 30120 

taatggtaac ttgcgggtta ccaattgaag 30180 

taataacaat tgaacggggg gttacttgaa 30240 

catgtatcgg ttgttlgitc agacctccaa 30300 

aatttccgaa gaagcccgga gcataagtca 30360 

ggttatttcc taaaagactg atattagttc 30420 

gcgagtlggi IggUgactc cccatagctg 30480 

cgtggtacta tctgaaatgt tgcctggggt 30540 

tttatataat gttaggtagg aggagcctat 30600 

ttcaacitac cgtgacgtcc tttttattaa 30660 

cttttcattc cggacggatg tagctltttc 30720 

aatataccai ggaagaacca atttgttatg 30780 

acttgaaagt acaagaagcg gacaacgaaa 30840 

ccagagttaa ggtagttaag tttttacgat 30900 

ttcagalafg ggaacccctg cattctaata 30960 

cggaggctgc tttcacggcc gaaaatttac 31020 

actggacgat agaggagcca ggtaatagcl 31080 

tacaagattc cgagacgtta catcgtttat 31140 

ttggacccgt ttcgatacac ttcattataa 31200 

iaaaggalgc aacaacagcc atlgaalcac 31260 

aaagcgccat tgcagcltta acacaacata 3132D 

ttcaagaggg gattcgtgtt ttaacacaat 31380 

tgtggaatca gattcaaaat agctcactca 31440 

gtatgattga Igaatatctc acggaaacgc 31500 

atactgtaaa titaattaaa galgaggcgt 31560 

cacgaacggt gcacgagtca cgaatltcct 31620 

ttgagacatc cccgggaatg cltgctagga 31680 

gcaacctctt atcgttgtcc acccccggaa 31740 

actccgaccc ggaagcggaa accacatctg 31800 

tttgggaaaa gglicaggct agtacatcgc 31860 

ccgggttlac aagattltca tgcaaattgc 31920 

ccggllttat tcacggaagc gttgtagcag 31980 

laggatgtct cgctttagtg ggtggactgg 32040 

ctaccgagta fgtgttaaca tatacacgga 32100 

Ggctattacc cgccttagga Itaccaccgg 32160 

ttgctccacg accccltatt gaaagtatac 32220 

tttcacatgc agaagctaga gagacaacai 32280 

gtgcgttatt accacaagca ggacaaagtg 32340 
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ccgtacgcga agccgtacla acctggltlg acctacglal ggallcaaga tgggglatla 32400 

ctcccccggl ggatgtgggt atgacacclc ctatltgtgt tgalccaccg gctacagggt 32460 

tggaagctgt catgataaca gaagcactaa agattgcata tcctaccgaa tataatcgct 32520 

clagcglgll Iglggaaccg tcglttgtgc cltatatlat tgcaacaagc acgctlgatg 32580 

ccctttcggc aacaatagct ttgtcttttg atacacgggg aatacagcaa gccltgtcta 32640 

Itcttcagtg ggctcgcgat tatggatccg gaaccgtgcc caatgcagat ggataicgca 32700 

caaaactatc tgctcttala acaataltag aaccltttac ccgtacacac cccccagtac 32760 

ttttaccatc tcacgtttct actatagatt ccc t lata tg cgaact teat cggactgttg 32820 

gcattgccgl tgacctgctt ccccagcacg tccgtcctlt ggttcctgac cgtccttcla 32880 

Itacaaatag cgtttlttta gcaactclcl allatgatga acttlacggt cgttggaccc 32940 

gactggataa aacatcgcag gcgttggttg aaaattttac atccaacgcg ttagtggitt 33000 

ctcggtacat gttaatgtla caaaaatttt ttgcglgtcg llttlatcca acgccagatc 33060 

ttcaggctgt tggtatctgt aacccaaagg ttgaacgcga tgaacaattt ggggtatggc 33120 

gtttaaacga tcttgctgat gcggttggtc atattgttgg gacaatacaa ggaatccgaa 33180 

cgcaaatgag agtgggaala tccagcclgc gcacaattat ggccgatgct tcctcagccc 33240 

ttagggaatg tgaaaattta atgactaaaa cctccacttc tgctattggg cctctttttt 33300 

caacgatggc ttcccggtat gcacggttta cacaggatca aatggacatt ttaatgcgtg 33360 

Itgacaaact aacaacagga gaaaatatac ccggtcttgc aaatgtagag atttltltaa 33420 

ataggtggga acgaatagca acagcttgta ggcatgccac ggcagtcccg tcggccgaat 33480 

ctattgcaac cgtgtgtaat gaaltgaggc gcggttlaaa aaatatacaa gaggatcgtg 33540 

laaatgcccc aacctcatat algagtcacg cccgaaatcl ggaagatcac aaggcagcag 33600 

tttcattcgt tatggactcc aggcaacagt ttattgtgga ttctggacct cagatgggcg 33660 

cggttttaac ttcacaatgt aatataggaa catgggagaa tgtaaatgca acgtttttac 33720 

atgataatgt taaaataacg acaacggtca gagacgtaat ticagaggci ccgacgctga 33780 

iaataggaca aagatggctt cgtccagatg agatittatc taatgtagat ttgcgtcttg 33840 

gcglacccgg gaatacaagt gggagtgacc cttaatataa aacaggcgtg ttlatgtaca 33900 

ttaaagtatt Igtggttltl allgaclggg cglllcgttt glataacgct gllgttgcta 33960 

gtattttcat aacctcctag gtttttggag ctacacgtgc tlattcaacg ctctitggga 34020 

tttgaatcat cgtaaacgta gcgtccctac cagttgagcg cgtaaltttc gtaagcaata 34080 

aaatggatal aaltccgcct atagctgtca ctgttgcggg agtgggaagc cgtaatcaat 34140 

tigacggtgc cctgggaccg gcgtcaggtc tgtcaigttt aagaacatct tlatcglttt 34200 

tgcatatgac atatgcgcat ggaattaatg caaccctgtc atcagacatg attgatggat 34260 

gtttacaaga gggtgcagca tggaclacgg atctgtclaa tatggggagg gglgtcccag 34320 

atalgtgtgc tctlgttgat ctccccaatc gaatttcata tattaaactg ggggacacta 34380 

ccaglacgtg ctgcgttttg Ictagaalat acggcgatag ccattttltl accgttccag 34440 

acgagggtlt talglgcaca caaatlcccg ctagagcgtl tttcgatgal glgtggalgg 34500 

gacgtgaaga gtcglataca attataactg tagactcaac gggaatggcc atctatcgtc 34560 

agggaaacat atcitttatt tttgatccac atggccatgg gactatagga caggctgtag 34620 

Itgllcgggl gaalaccacg gatgtgtact cttatatcgc atcggagtat acccaccgcc 34680 

ccgaiaacgt agaalcccaa tgggccgctg cattagtttt ttttgtcacc gcaaacgacg 34740 

gtcccgtaag cgaagaagcg clatcllcgg cagtaacgct latatacgga agctgtgala 34800 

catalttlac agatgaacaa tatlgcgaaa aaciggttac agcicaacai ccgttgcttc 34860 

tttcacctcc taattccacg acaattgtgc ttaataaatc gtctatagta cctcttcacc 34920 

aaaacgllgg Igaaagtgta Icctlggaag caaccctaca Itcaacgtla accaacacgg 34980 

tlgcactgga ccctagatgt agttacagcg aggttgatcc ttggcalgcg gttctagaaa 35040 

caacclcgac Igggtctggc gtlttggalt gtcgtcglag acgccglcct tcatggactc 35100 

ctccttcaag cgaggaaaal ttagcltgta tcgacgatgg cttggtaaat aatacacatt 35160 
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ccacggataa Ittacaiaaa cccgctaaaa 
tgccggataa aacacaagtg gcacatgtat 
cagacgttgt gttaaatgta Iccaatgtag 
ggaacatgaa tgtaggaagc agtttgaaag 
glgatgtcaa catggttgtc gaaaaactac 
acglacaaaa tgcgglgggt acgltggata 
titgggtaac aaggcccttg gttatgccag 
acctcaccat tttgcgtlta acgggatttg 
gtgctacaag cgttgtatca gactttatag 
cctccgccgc ggaacttata cgcgttacaa 
aatatgctat taaaactgtt ctccggaaaa 
agtitggtct agttgccalg cgggttcagg 
atgtgttaga agcggatcta ggaggttcgt 
caggtcttat aagtatacta aattcgccta 
ttattccaac ccgtacaggg tccctglctg 
cggcccggga gacacgctat atgcgtgaac 
tagagaatgc attacggtct acccgcaala 
cccaggaacc cccggaagaa accgacattc 
agatacgatc cgaagttaca atgctattga 
gaglgllala lagcacacgg gcctlgalcg 
cgaccgcaag tacggcaccc attcaacggc 
aattaacggc aatcatatcg tccctgtcla 
Iccccglcgt atctclgtta aaagagctla 
cggctctcgt atcgtggtta tclgtagtcg 
gacgagagtt cgatgaatta tcacgtacaa 
gggcttccgc ggaagcagag Itglcttgcl 
ccglaaagga ctatgaaaca tataacaaig 
atgatttatt agcaacaatt gtacgtgcta 
taagtgatcc aatgalccaa tccgglttac 
ggctlaaaga ggtlcagacg tatgcaaacg 
gtcgaaaaca ggcggcatat aataaactcg 
tgggacttag ggclgcagla gatltattac 
gagccctggt aaatctcagg accaaagtct 
tiacggglga ttlctgggcg ttalttaacc 
acgcacgcac atctgtctta ggaggactgg 
Igccgalacc tacggagtat agaccatcat 
tgcttgcatc cgacatcgcg accgtalcta 
ctgttgltgc aaclctlagl aaagcgacgt 
tlgtgttglc gltalataaa aaaUlcagg 
agttgactga aitacaaaaa caacttggag 
gacacttgaa gtttatatca Icttcaaatg 
tatcaataca aacaaatgtg cacgccctaa 
Igcaaaagct acccccccal Igtatlgctg 
alctlcataa actcgtcaca atggcacatg 
ccgaltgtga acgtgcacat aaacaacaaa 
glgatattal agcatgtctg gaggcaatgg 
Iggcacggtt gcgagatatg gccgctgcgg 


aggttctcaa atttaaacca actglagacg 35220 

taccccgcct acgagaagtt gctaacaccc 3&280 

atacgcctga atccagtccc actttttcac 35340 

atcggaagcc atttctattt gaacagagtg 35400 

tacaacatgg gcatgaaatt agcaatggai 35460 

ctgttattac cggtcataca aatgttccca 35520 

acgaaaagga tccaltggag ctttitatta 35580 

tggtggaaaa tggaacacgt acacatcatg 35640 

gtccccttgg ggaaatttta acaggatttc 35700 

gtttgatatt aacaaacatg ccgggggcgg 35760 

aaigtacaat tggcatgctc attatcgcta 35820 

alacaaccgg cgctttacat gccgaactag 35880 

cgcccataga cctctattct agactglcga 35940 

ttatttctca tcccggactt tttgccgagc 36000 

aacgaatacg tcttctttgt gaaitaglct 36060 

acaccgcgct tgttlctagi gtaaaggctt 36120 

aaattgatgc cattcaaata ccagaagltc 36180 

cacccgaaga gttaattcgg cgtgtatatg 36240 

ccicggctgt lacagaatac ttcacccgcg 36300 

ctgaacaatc ccctaggcgt tttcgggtcg 36360 

ttttagattc tcticcggaa tlcgacgcta 36420 

tacaccctcc Icctgagact atacaaaatc 36480 

ttaaagaagg ggaagattta aacacagaca 36540 

gggaagctca aaccgcaggt tactlatcca 36600 

Itaaaaccat taatacacgc gcaacgcaac 36660 

ttaatacgct aagcgcggcc glagaccaag 36720 

gtgaggtcaa gtatcctgaa ataacacggg 36780 

cagacgattt ggtgcgacag ataaaaattt 36840 

aaccttcgat taaaagacga Itggaaacaa 36900 

aggcccgaac cacacaggac acaataaaga 36960 

gggggttact tcgcccggta accggtttig 37020 

cggaacttgc ttctgagtta gatgtccaag 37080 

tagaggcgcc ggtagagatc cgttctcaac 37140 

aatatcgaga cattttagaa catcccggaa 37200 

gagcttgttt tacagctatt atcgaaaltg 37260 

tgcKgcgtt ttitggtgac gtggcagatg 37320 

ctaacccgga aagtgagtcc gccataaacg 37380 

tagtttcalc lacagtgcca gccllalccl 37440 

ctttacaaca agaaattacg aatacccata 37500 

atgacttctc caccctagct gtclcatctg 37560 

tagatgatta tgaaataaac gatgcgata( 37620 

tggatacggt taaacttgtt gaagttgaac 37680 

ggacatclac ctlatclcga gtagtaaagg 37740 

agaagaagga acaggcaaaa gtgltaatta 37800 

cgactcgggt tltgtatgag cgttggacac 37860 

aaacgcgcca lalaltlaac gggacagaac 37920 

gagggtttga lalacacgca gtttacccac 37980 
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aagcacgtca ggttgtagcg gcatgtgaaa clacagccgt tacggcatta gatactgtgt 38040 

tlcgccacaa tccalatacc cccgaaaata caaatatlcc accacctltg gctUgllaa 38100 

gagggttaac atggttlgat gattlttcga ttacggctcc cgtatlcacc gtlatgtttc 38160 

caggtgttag tattgaggga ctccltclgc ttatgcgtal tcgcgcggtt gtgttattat 38220 

ccgccgatac gtctattaat ggaataccta actaccgaga tatgatatta cgaacctcgg 38280 

gggatctatt acaaataccc gcattggctg ggtatgttga titttacaca cggfcttatg 38340 

atcagtttat aaccgaaagt gtaacgllaa gtgaactlag agcagacatc agacaggctg 38400 

ccggggctaa acttacagaa gcaaataagg ctttggagga agtaactcat gttcgggcac 38460 

acgaaacggc taaacttgca cttaaagaag gtgtcttcat tacattacca agcgaaggtt 38520 

tattgaticg ggctatagag tattttacaa ctttcgalca taaacgattt ataggaacgg 38580 

catatgaaag agttttacaa acaatggtag accgcgatct aaaggaggcc aacgcagagc 38640 

ttgcacagit tcgtatggtg tgtcaggcaa caaagaaccg tgcaatacaa attttacaaa 38700 

acattgttga tacggccaat gccactgagc aacaagaaga cgtggatttc actaacctga 38760 

agacgttatt aaaactaacc ccccciccca aaacaattgc attggccatt gatagatcta 38820 

cttccgttca ggacattgtc acgcagtttg cattgclgtt agggcgtctg gaagaagaaa 38880 

ctggtacgtt ggacaitcag gcggttgact ggatgiacca agclcgcaat attattgacl 38940 

cccatccact aagtgtgcgt atagacggta ccggccccct gca tact tat aaagataggg 39000 

tggataaact ttatgcgtta cgaactaaat tagatclcct acgacgacga atagaaaccg 39060 

gigaggttac gtgggacgat gcatggacaa calttaaaag agaaacgggg gatatgttgg 39120 

catcggggga cacgtacgct acttccgtag atagtataaa ggcactccag gcatcggcgt 39180 

ctgtggttga catgctttgt tccgaacccg aatttttttt atlgcctgtg gaaacgaaaa 39240 

accgtctcca aaaaaagcaa caggaacgta aaacggcgtt ggatgttgtg ttgcaaaaac 39300 

aaagacagtt tgaagagacc gcgtctcgct tacgagcitt aatlgaacgt attccaacgg 39360 

agagtgacca tgacgttctt cgtatgttat tacgtgattt cgatcaattt acacatttgc 39420 

ctataiggat aaaaacacag tatatgacat ttcgaaattt actcatggta cggltaggct 39480 

tgtatgcaag ttatgx;tg&g atttttccac ccgcgtctcc aaacggagta tttgctccta 39540 

ticccgccat gtcgggtgta tgtctagaag accaatcccg atgcattcgc gcgcgggtgg 39600 

ccgcgtttat gggggaggcg tctgtggtgc aaacgtttag ggaagccaga Icttctatag 39660 

acgctttgtt tggaaaaaat ttaacctttt acllggatac tgatggggtt ccacttcgat 39720 

alagagtgtg Itataaatca gttggggtta aacttggaac catgctatgc agtcagggtg 39780 

galtatcttt acgaccggca cttcccgatg aagglaUgt ggaagaaact acactatcgg 39840 

cattacgcgt ggccaatgag glcaatgagc tacgcaitga atacgaatcc gctataaaat 39900 

ccgggltitc tgccttttcc acclttglta ggcalcgcca cgccgaatgg ggtaaaacca 39960 

acgcacgcag agccattgca gagatatacg ccggccttat aacaacaaca ttgacacgac 40020 

aatacggggt Icattgggac aagcttattt attcitttga aaaacaccac ctaacttctg 40080 

taalgggcaa tggactaact aaaccaatcc agagaagggg tgatglacgc gtattagagt 40140 

taaccctatc tgatattgta actaltttgg ttgccacaac cccgglacat cttctcaatt 40200 

tlgctagatt ggatttaatt aaacagcatg agtalatggc ccgtaccctc agacccgtaa 40260 

Icgaggccgc alllagaggl cglttactcg (tcgctcatt ggalggagac ccgaaaggca 40320 

algcccgggc cltttllaat gccgccccat ccaaacataa aclcccgtla gclcttggat 40380 

caaaccaaga tcctaccggc gggagaatat (tgcatUcg galggcagat tggaaactig 40440 

ttaaaatgcc acagaaaata acggatccU ttgcgccatg gcaaclttcc cccccccccg 4050O 

ggglaaaggc caatgtcgat gcagttaccc gtataatggc aacagatcgt cttgcgacca 40560 

Itactgtact Igggcgcalg tglclcccgc caalllcctl aglgtcaafg Iggaatacgc 40620 

tgcaaccgga ggaattcgca tacagaacac aagatgatgt ggacatlata gtlgatgcga 40680 

gactggaKt gtcatccacg cttaalgcaa gattlgatac cgctcccagc aataccacgt 40740 

tagagtggaa lacagaccgt aaagtaalla cagatgctta laticaaacc ggggcaacga 40800 
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caglltllac agtaacgggg gcggcaccaa clcacgltlc taalglaaca gcgtttgaca 
lagcaactac ggclatitla Ittggggctc cttlggttat tgccalggaa cllacatccg 
Itlltlcaca aaattccgga cttactttgg ggttaaaalt altcgallcc cggcatalgg 
ctacagaltc gggtatatcc tcagccglal ctcccgatat Igt ttc I tgg gggllacgtt 
tactgcatat ggatcctcac ccaattgaaa atgcatgttt aattgtccaa ctagaaaaac 
Igtccgcgcl cattgcaaac aaacctctta caaacaatcc cccgtgltla ctgctattgg 
acgaacalal gaatccctcl latgltttat gggaacgaaa agaclcgalt ccagclccgg 
atfatgtggt ctttlggggg ccagaatctc ttattgattt gccgtacatc gactccgatg 
aggactcltl cccclcgtgl cccgatgatc cattttactc gcaaatlatt gccggttatg 
cgccccaagg ccccccaaac ctcgacacaa clgatlltla cccaacggag ccaclattta 
agtctcccgt tcaagttgtt agaagttcca aatgtaaaaa aatgcccgtc cggcccgcgc 
agcccgcgca gcccgcgcag cccgcgcagc ccgcgcagac cglccagccc gcgcagccca 
tagaaccggg cacacaaata gtgglacaaa atlttaagaa accccaaagc gtaaaaacaa 
cccttagcca aaaagalati cccttglatg tggaaaccga atcagaaacg gclgigctta 
lacctaagca atlaaccacc tccaltaaaa caaccgltlg taaaaglatt accccaccaa 
ataaccaatt gtcggattgg aaaaataatc cacagcaaaa ccaaacgtta aaccaagcgl 
tcaglaaacc aalactlgag altacclcca llccgacaga tgaclcgala tcltaccgga 
cttggaltga aaaalcaaal caaacacaaa aacggcalca aaalgacccl cgaalgtata 
actccaaaac aglaltccac cclglaaata accaattacc tlctlgggtl gacacggcag 
ccgatgcccc ccaaacggac clattgacaa actataaaac aagacagccg Icgccaaact 
tlccgcggga cgtacacaca tggggcgtal cllclaaccc glltaaclca ccgaacagag 
acclalatca aaglgalllt aglgaacctl ctgacggcta tagcaglgag agtgaaaall 
ctalcgtact aagtctcgac gaacatcggl calgtcgcgt Icctaggcac gtacgcgltg 
Itaatgccga tgtaglcacc ggtcgacgtt alglccgagg gaccgccllg ggagcactgg 
caclgltaag ccaggcatgt cggcgtalga tcgacaacgl tagalalaca cglaaacttt 
taatggacca cacggaagat atatltcaag gcctggggta .tgttaaattg ttattagatg 
gaacatalal alaaagtagc gcctatlaaa gaaaaaaaaa aaacaacgal tattttctgt 
gtaltltlat tlacacccta cgacltcllg aagcgltlcc agatlglccc gtgtgtgaca 
aggtctgtcc cttacccccc tggggggtat Utgggtlgg gggcggggta gactgtggca 
cgccllgggc cgcgggcggt gatccggltg ttggclggac agtgctlgac tgtgctcccl 
gttgcggttg tlgtccagaa gaccccgaca ccacgtgttg clgttgicca acggatgccg 
acglcgtltg aggtgggggg igllgcgggg algalcccga aaacgccaac gcggcgggcl 
gtlglaaagc agaclgalcg gcgctctglg Ittttlgcgg caatalagla ggccccgaga 
ttcccaaact catggatgga tttgggggtt gtggtcgial aatacgcggg ttaaacglac 
gttttaagcc aaccgttggt cttaaccatg tcatagggtc agtctcggca aacatggccg 
tlcggcglat cglalllgca llatggttag cgcgtgcacg cgcggcactg gccgcggctc 
ccacgglgta aatgcttctg gcatcagcga Igtccacacg gtgaccaggt Igcaaaggtc 
caclggcgtl laaaagtcgl attaaagcaa cgggggtgta agccgcaall gcllccaccg 
aaaalgtggt ggggtlgclg ggalcaaaga clacacgaga cgalgcgggl Igtglcalcg 
tttatlagtl tacgggacaa Icgalaacag calacacgta catctgcgca ggatatgtac 
ggaaaggcaa tttatttcca gaaaagcacc gcccctaata caactaccag tacaattaca 
algaacaggg calatglcac gtlagclacg ggtagagcaa glltccagac acgcgtagtl 
tgggUtcgg giaacgcagg tltaalgtca ctttgcatit gaacagacgl gtttggactl 
ccgtlctcgg glggggalcl gaalgaaggc cgccagcgta talallcalc caaattaltg 
ccagtttcct tatacatgta Igcatccgtg gcgcgggcca taaglttaat gglgcgagal 
ggatcUccg gtcccataaa acgaaaggat aactgaacal atggcaitcg cacaaagcag 
Itcacccaca llaaagcclg gagagglcgg cgglcaalac ccccacclcg lllaallgal 
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tccaaagcag ataggttgat accggtactt aacgitgaac taagaatcac gttattactg 43680 

tcaatggaca cttcagccac tggtgcgtta gtcggacgaa aaaaaaaacc ttgaaatagc 43740 

acagacaccc ccgtatlttg aatttttatg taagggtcac aalctacttg cgcccaatlc 43800 

gccattaaac gcataatala ctctaccgga aaggctlcgg atacgttgtc ttcgccgtta 43860 

aaclgaaaaa cacaacgggc gggggggcgt tglggatcaa atattggaag alccccatcg 43920 

caacattgaa gagcgcttgg taccaccaac cgaatacgti gtaaaagatt atctccgcaa 43980 

cccctcctgc gttcactccg tacatacgtt ctccgtgaca tattgatcta aggttgcaaa 44040 

ccaaggcaca cgcgtgaagt atttagacca ttlatcglgg gatataggag gagtttggag 44100 

tgatccaccc cctgacgact tattaatgcg tttattttcc ccatgtatta agcatccttc 44160 

aatatttcat gcaaatctag aaalttggcc algactcccg caaagcgttc acggcgacgg 44220 

gtcacgctgg caclatgttc acatggaaca acataagcag atttttclga atcgttaclt 44280 

tctttatgtl ttaaaacgga cgccaggcga ctggtaaalg alalataatt taattgagcg 44340 

tcagttgtag gtagaattgc ttctatttcc gggggaatla aattttcaaa ccaaacggaa 44400 

agagtaaagg tgctatcagc aggaaaatac tttgactcca gtgcatcgat atttaataga 44460 

(taacatcgg tgtctgtaat taaatcgcgg gccctcatcc cagagatgga tcgggtagaa 44520 

tcagaagaac ccatggatgg attcgaatcg cccgtattct ccgaaaatac atctlclaat 44580 

tccggatggt gttccgacgc attttccgat tcgtacatcg cttataatcc agcccttctg 44640 

ctaaaaaacg atttgttatt ttcagaattg ttaiitgcct cccacttaat aaatgttccc 44700 

cgtgcaatag aaaacaacgt cacttatgag gcctcttcgg cggtaggtgt ggataatgaa 44760 

algacctcaa gtaccactga attlatagaa gaaattggag acgtttiggc gttagacaga 44820 

gcctgtttgg tctgcagaac gcttgatttg lataaacgta aatttggact gacaccggaa 44880 

tgggttgcgg actacgccat gttatgtatg aaaagtctgg catccccgcc ctgtgcagtt 44940 

gtcacttlta gcgctgcctt tgaatttgtg tatcttatgg atcgttacta cctgtgccgt 45000 

tataacgtta ctttggttgg glcctitgcc aggcgcacgc ittccctgtl agatatacaa 45060 

agacattttt tttlgcatgt atglttlcgt accgatggag ggttaccagg tatacgaccg 45120 

ccccccggta aggaaatggc caacaaagta agataitcca attactcctl ItUgtacag 45180 

gcggtaglta gggctgcalt aclalcgalc agcacglctc glllagacga aaccgaaacg 45240 

cgtaagtcat Utacttlaa Icaggacgga ctgactggag gccctcaacc Ittagcggcc 45300 

gccttggcta attggaaaga ttgcgcgcgg atggttgact gttcatcatc ggaacatcgc 45360 

acaagtggga tgattacctg cgcggaacgt gcaitaaaag aggatataga gtttgaagat 45420 

atattaatag acaaacitaa aaaalcgtct tacglagaag cagctlgggg tiacgcagac 45480 

ttggclltat tattactgag tggggdgct actlggaatg tagacgagcg tacaaattgt 45540 

gctatagaaa clcgcgttgg atgtgttaaa tcalaclggc aggcgaaccg galtgaaaac 45600 

Iccagggacg ttccaaaaca attttccaaa tttacgagcg aggatgcctg tcccgaagta 45660 

gcatttgggc clattttgtl aactacclta aaaaacgcaa agtgccgtgg tcgcacgaal 45720 

accgaalgca tgttatgllg Utallaacc alagggcact allggalcgc lltgcggcag 45780 

tttaaaaggg atatattagc atactcagca aataacacaa glttatUga clgtatcgaa 45840 

cctgtaatca atgcatggag cctagataac cccatlaaac (laaatttcc atitaalgat 45900 

gagggtcgat tcataaccat tgtaaaagca gcaggtlccg aggccgtata taaacattta 45960 

ttttgcgatc Icciatgcgc tctctcggaa tiacagacaa accctaaaal ittatltgcc 46020 

catcclacaa ccgcggataa ggaaglgttg gagttatata aagcccaaci ggctgcacaa 46080 

aacagatttg aaggtcglgt atgtgctggc clgtggacat Iggcglatgc atttaaagcc 46140 

laccagaltl ttccacgcaa accaaccgcc aatgccgcat (catacgaga tggaggactt 46200 

atgcttcgac gacatgcaat atcgciggtc tccctcgaac acaccclalc gaagtatgtc 46260 

taggcgaiat aaatccgtat clcggagcgg gccttcgatg cgtgtacgcl ccagaacgcc 46320 

atgccgccgt caaaccatic gaggaaaact tatgtcaaag gagcggtclg tgtaccgcca 46380 

tlattttaal tacalcgcaa ggtccccccc agaagaacta gctaccgtla gaggcttaat 46440 
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cgtgccaatt altaagacga cccctgtcac 
ggalaactgc ctgtcgttat ccggaatggg 
gacatgcact gcatctggag aaccgcgtct 
agcatatgtt cagcagctta acaacatata 
ggcgctatca gaccgagcca acatgcaagc 
attggcacaa ccggaatlal tttttatgta 
iatacgcgta cttttttatc gtgaiggaga 
Iccggggaaa (ctgttcacc tccattacag 
ggggtataaa atagtcgcac acgtttggca 
cccagaacaa caaacagaga ctgiggtgcc 
aatgtgtgac ctlaactttg atggagaatt 
atttgatgac tttgttcctc ctcggtgatt 
cacggggcgt gtatacaaac aaagcctgcc 
acaactcgtg tctctggaat aaaacgtttt 
ccaaataacg ccttaaaagt tacactcgcc 
atgtttaaag acagcccgtg tgatgttacg 
attaacttac gctttgcttc cccacaccgt 
cgtagcaaag ctacaclttt tgcatcagcc 
(aagggatgc gttctcgaac glttgggati 
actgttaagt gagccaagcg acggtttatg 
gtcataacaa actlattaat atccaatttg 
attatgcgtc caaacccggc catcccagac 
gaaacacacg acgcctccgc cgcagcacgc 
acaaglttgc gggcataatc gttaataaat 
cccttcatta aaacctttcc gccgtaaatt 
aaaagtttta taaaagtttt ttcacactcc 
gaaattatat gtgccatttt ctcgccgatt 
aatcggataa acacagaatc cgtatctcca 
gagagaacgc tactttcaat gtctggaaac 
tlattatgaa tataatctct gglacttaal 
gccgctacgt ataaacatgg cagaaatccc 
ttacaaacta cttttatcgc ggcttgttgt 
cttccgggta tgcgcgctcl aatagccttg 
cccagcagac tttctcgaac gttagagcgc 
aaggtggcat aaicggatgg attcaaacgl 
glaaaacaia agttatgggc ctgaattata 
accaccggat cgatataaaa tcccglatca 
acatttcgcc cacltgacgl accaglggga 
(caacatccc cgacatcggg aataacalcc 
tcgggtaaaa taaatcctcg agacgaagcc 
Igclgtccgl cgtaaalagc ctlggltaaa 
aactcaaggl gtggtaaata ttlaaaaaac 
caatattcac caataattcc Icgtgtattc 
ttgtagggca aalclctclt ggactcaitt 
taactcgaga gtttlaatU ttcagtlgca 
llgalcttla ccltgcllcg tcgclgaaal 
agacccccac ggtttatact gccataacca 


cctlccgltl aacttggglc agacagtggc 4650O 

ttatcattta ggtclcggag gttattgtcc 46560 

atgtcgaacc gatcgggcgg ctctgatact 46620 

cgaatatcgt gtgtttcttg catccatttt 46680 

agcgtccgct gaacccctat Igtcgagcgt 46740 

Icatattatg agggaggggg gcatgcgaga 46800 

tgccggaggg tttatgatgt atgltatalt 46860 

actaatcgat catatacagg ccgcgtgtcg 46920 

gacaacattt tiactgtcgg tatgtcgcaa 46980 

atccattgga acatcggacg tttactgtaa 47040 

gcttttggaa tacaaaagac tctacgcatt 47100 

tcagcttcag tgttcatttt attalcccag 47160 

gcctgcaagc ggttiagcat tttaacgtta 47220 

aaaagccgtt clgtgagttt agtgtcgttt 47280 

gtcccaatga gatgagaaaa ataatagtca 47340 

tgaatgggat cttccgctaa gtcagatatt 47400 

ttacctg€gg tattctgtaa aggatctcca 47460 

tccacttcgt ctgtgggggc cacaataaca 47520 

tgaccctgtc tcattactaa tttataatat 47580 

taggcggatg gtggacgact aagctcggcc 47640 

ggtgatgtaa tclggcgatg Igcalctgca 47700 

ggcatggccc gtctattcca ttcagcaatg 47760 

gagacggtgt cgtcatataa caacagttct 47820 

tgacagitgt tttttctaac caagtcgact 47880 

accccaatgt actttttctt tgttataagc 47940 

aacfttatag gaggacaaaa cagagccgtt 48000 

ttagctatcc cctcaacact aacacccltg 48060 

tatataacct ttacctcgla cgctltttgg 48120 

gclgtaataa aacgttcaaa tgcggcccag 48180 

aacatttgac ggccaattgt agtgacagtg 48240 

tgcgcaaclc cagtaaaacc gtacacggaa 48300 

ttgtctaata acactgcttc atctgaagaa 48360 

cgcatagcca accagictit taaaagaaca 48420 

acaaaaaaaa gacgtttlcc tccaactgta 48480 

ttaaccgtct caaaatltaa cgt(agcg(g 48540 

cttggatata aacttgcaaa atccaatacg 48600 

gggtcaaaaa ccctggctcc Ittaiatcct 48660 

gaaacgctct cgtcttcatc catctcllcc 48720 

italattcaa aaglagctgg gtatccccca 48780 

agtcctaata aacaggtgta aatcctaacc 48840 

gtaattctag ciagccttgc aaccgcggat 48900 

agittcccca caagagccga gtctlglata 48360 

gglccactag cgtaatatcc cggaatgtct 49020 

agagcltcac gigcaaccga atctaaltta 49080 

attgcalaca latccagaga talgagaccg 49140 

ccggalltgc caacaiccca tatcUaaac 49200 

Icaagctlga gaclglalat agaattaagl 49260 
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ttctccataa taaacgccca atcaaaatta 
gcgtactgtt Uacgagggt cataaatgca 
agcacagtcg gctccggtaa ccccgcgtcc 
tcacaagagc caagggaaaa cagtaaaatg 
aatagacaag aaattlggat tacaagatcc 
tcattagatc ctcctgattl acaltcaata 
gagtcatcgt ttggtatagc ctgcagatta 
aacgtlaatt ggcgacttgc cggtcgaact 
agttgatacc aaccaaaact aacaaagccg 
tctacccgac cttcatactt tttcaactcc 
aatttagatg agggagaata caccctgtaa 
acalctgtgc gctcaataac ctcaacgcga 
gtaccatgaa aagcgttctt gtctccattt 
ctgcgtaaac actcggcaag laatacagat 
gtatccacct cggctttgtl tatataaaaa 
accctttttc cacatcggga catgccaagt 
gcagttgcaa accgggatac atctccatta 
tatacatgga atgtgttaaa gcgggggtca 
caaataltca cgcgtctagg ccaggggctg 
Ittccattac agtaaacttt aggcggtcga 
tcttccatgg gcacatcttc atctaaacat 
gtagitligt aaclatgaag aaattctctg 
ttaatccclg atgcttgggt taaaaaggga 
Igttaacgal tgalaatctt gtaaaaagcc 
ttctaataca taaagtgtaa tcacgtgatt 
ttaaaagcct ctcttcttaa tgtatcgaca 
ccaacaaccc cccattatta cgagtacttc 
acagtgccca cggggcccct gggttacgtt 
gaggaaatlt catttttggc cgctcgtagc 
atgcglaatt Igaccgtgga aaaaaclttl 
cgcactacgg gtcttgccgg agctggtatt 
ccalclgtct itgtctttca cggaggcaaa 
clcacacgcg cgtglaacgc ggctcgagaa 
cctgttgacg gtgctgttga gacgaccggc 
ccagaaaata caaiattata ctlggtggtc 
tgcaacglgl ttclgcatta tggaggactc 
atacgtatac cgttatilcc gglacaaclt 
gacccattca acactcatca caggtctatc 
lalaacaccg ggtlgtgcca Itlaatacal 
ttgcgcgica gaaatgtaac tgccgtcgcc 
aalcacgagg gggcagtacl cccccctgac 
agtggaacca ctaccgcccg iggagcgcgt 
agcccatcgg gggggtttga aagacggttg 
cacgcagaag llataltcaa cactggaall 
Iggccaatgt ttataggcat ggagggcact 
accgctcglg Iggccggggt callggtgcg 
claactgagg tggaggatag cgggalgacc 


acaatgttat aacctgtggc aaactcggga 49320 

attaalagct cgaaltcact atcaaactcc 49380 

ftcatttctt gtacatacct ttgtggtaag 49440 

tgttctaaag actgtcgagg gattgaatat 49500 

tccagatgtg ttgcatcggg aaacgccagc 49560 

tcgaaacala acaactigta gtcaggccat 49620 

tccgacatgc agtcaatltc aacgtcgctt 49680 

cgaacacgtt ccccatcaac tccaggtttt 49740 

ggattatcca tiagaaaacg agtggtagcg 49800 

gggtgaaagt talcacaaag alaatttgta 49860 

aacgcacatg gclglgtatc gtagtaalaa 49920 

aagctttctg gagatgcgct tttaaacgag 49980 

aacgtlgcat cattltgtgt talcatagaa 50040 

aactcgctac cggaacgtat gccacaagcg 50100 

tattgacaga tgccgtatac atgaactgcc 50160 

aaagtaataa cgglaccaag cggtcgtgtt 50220 

gacgcggclt ctgttgtttc gacaatatca 50280 

aacttatccc cacgaaagtc gatttccccc 50340 

gaacaacgaa aatccagaat cggaacltct 50400 

ctaagtgtac cgacgtgaac cccctttcgt 50460 

ttaggggcca aaaattgaaa cgatgacatg 50520 

Itactaccgc gcccggttct tgggttatat 50580 

ttacaaaacc ccgtlclgat cgccatttta 50640 

agtgttactg agtaacacaa ccccacgccc 50700 

tgttgtggtt tccgcatatg taaCacccgt 50760 

gactgggill tgggtggtca tttgaccctg 50820 

accaaaatgg aaaatactca gaagactgig 50880 

tatgcglgcc gggitgaaga tttggatctg 50940 

acggactctg atUggcttt atlacctttg 51000 

acatccagcc tggcggtggt ttctggagca 51060 

accttaaaac tcaciaccag tcatttctat 51120 

cacgltttac ccagctccgc ggccccaaat 51180 

cggtUgggt tKcacgcig ccaagggcci 51240 

gctgagalat gcacccgccl tggattagag 51300 

acggcattgt ttaaggaagc cgtatttatg 51360 

gatattgttc ataltaacca Iggggatgtt 51420 

ttcatgcccg algttaaccg tciggtaccc 51480 

ggagagggtt Itgtataccc aacacc€tlt 51540 

gactgtgtta ttgctcccal ggccgtlgcc 51600 

cgaggagcgg cccaccttgc tlltgatgaa 51660 

attacgtaca cgtattttca gtcctctlca 51720 

cgaaacgatg Icaaciccac gtclaagcct 51780 

gcgtctatia tggccgclga cacagccttg 51840 

tacgaagaaa ctccaacaga tatcaaagaa 51900 

ttgccaaggc laaacgclct gggglcalat 51960 

atggllttca gcccaaattc tgcgtlgtat 52020 

gaagccaagg atgggggacc ggglccalca 52080 
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tttaatcgat tltaccagtt tgccggacct catttagctg cgaatcccca aacagatcga 5Z140 
gatggccacg tictatccag tcagtctacg ggttcalcaa acacagagtt tagcgtggat 52200 
UUtggcac tcatttgtgg atttggagca cccctgtlgg cgcgaclgct (ttttatcta 52260 
gaacgctgtg acgctggtgc gltlacaggg ggtcacgggg atgcgttaaa atatgttacg 52320 
gggacclttg actctgaaal tccatgtagt ttatgtgaaa aacacacgcg gccggtatgc 52380 
gctcacacaa cagtacaccg acttagacaa cgcatgccgc gatttggaca agccacccgt 52440 
caacctatlg gggtgtttgg aacaaigaac agccaatata gcgactgcga tcctclagga 52500 
aactatgctc calaittaat ccttcgaaaa cccggggatc aaacggaagc agcaaaggca 52560 
accatgcagg acacttalag ggctacacta gaacgcttgt ttatcgalct agaacaagag 52620 
cgaclactgg atcgcggtgc cccatgttct tccgagggac tatcgtctgt cattgtggat 52680 
catccaacgt ttcgtcgcat attagacaca ctgcgtgcgc gtatagaaca gacaacaaca 52740 
caatttatga aagtgttggt tgagacccgc gattataaga tccgtgaagg attatccgaa 52800 
gccacccatt caatggcgtt aacglttgat ccatactcag gagcattttg tcccattacc 52860 
aattttttag ttaaacgaac acacctagcc glggiacaag acttagcatt aagccaalgt 52920 
cattgtgtat fttacggaca gcaagttgag gggcggaact ttcgtaacca attccaacct 52980 
gttttgcggc ggcgttttgt tgacctgttt aalggggggt ttatatcaac acgctctala 53040 
accgtaacat tatcigaagg tcctgtatcc gccccaaatc cgacattggg acaagacgcg 53100 
cccgcggggc gtacctttga tggggattta gcgcgcgtaa gcgtggaagt tattcgggat 53160 
alacgagtta aaaatagggt cgttttitca gglaactgta caaatctctc Igaggcagcc 53220 
cgggcaaggc ttgtaggcci tgcaagtgcg taccaacgcc aagaaaaaag agtggalalg 53280 
ttacacgggg ccctagggtt Ittgcltaaa cagtttcacg gcctgttatt tcctcggggt 53340 
atgccaccaa acagtaaatc ccccaacccg cagtggtlit ggaccctgtt acaacgcaac 53400 
cagatgccgg cagataaact tacacacgaa gagaltacca ctattgcagc igttaaacgg 53460 
tttaccgagg aatatgcagc aataaacltl altaalctac ccccaacctg cataggagaa 53520 
tlagcccagt tttatatggc aaatcttalt citaaatact gcgatcattc acaglacclt 53580 
ataaatacct taacttclat aatlacgggt gccaggcgcc cgcgtgaccc atcalccgtt 53640 
ttgcattgga tfcgtaaaga tgtcacgicc gccgcggaca tagaaaccca agcaaaggcg 53700 
cltcttgaaa aaacggaaaa cttaccggaa ttatggacta cggcttltac ttcaactcat 53760 
tiagtccgcg cggccatgaa tcaacgtccc atgglcgtll taggaataag caltagtaaa 53820 
tatcacggag cggcaggaaa caaccgcgtc tttcaggcag ggaattggag cggtttaaac 53880 
gggggtaaaa algtatgccc gctatttaca tttgatcgca clcgccgttt tataatagca 53940 
tgtcctagag gaggttttat ctgccccgta acaggtccct cgicgggaaa Icgagaaacc 54000 
accctatccg accaagtlcg cggtataatt gtcagtggcg gggccaiggt Icaattagcc 54060 
atatacgcca cggttglgcg tgcagtgggc gctcgagcac aacatatggc atttgacgac 54120 
tggttaagtc ttacagacga tgaglttlta gccagagact tggaggagtt acacgaccag 54180 
aitaiccaaa ccctggaaac gccctggacc gtagaaggcg clctagaagc agtaaagatt 54240 
ctagatgaaa aaacgacagc gggagatggg gaaaccccca caaacclagc atltaalttt 54300 
gattcttglg aaccaagcca tgacaccaca Ictaacgtat taaacattlc agggtcaaac 54360 
atttcagggt caactgtccc tggtcltaaa cgaccccccg aagatgacga aclctttgat 54420 
cttagtggla ttcccalaaa acatgggaac attacaaigg aaatgaltta accicccUt 54480 
tlatccaalt aaagcccaca cgcgggtgag Igtacgtaat aaacaagtca atattacala 54540 
Itctgtigtg ttttcttttt ttgtgtgtag tccitaccca tatgacctgt aatatagtgt 54600 
gtclccaacc attcagctla caglccagtg gacagtaaca gcccgalaac atggaattgg 54660 
atattaatcg aacattgttg gttclactgg gtcaagttla tacglacatc tttcaggitg 54720 
aactgctacg tcgatglgat ccaagggtgg cglgtcgclt tUalatcgg llagcggcta 54780 
actglttgac agttcgltat ttattaaagc tgtticiccg gggatltaat acccagctaa 54840 
aattlggaaa caclcccacg gtttgigcac (gcaltgggc attatgttat gtaaagggag 54900 
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aaggtgagcg ttlgtttgag Itgclacaac attttaaaac gcgtlttgtt tatggtgaga 54960 
ctaaagactc aaactgtatc aaagafiact ttgtctcagc gUlaactta aaaacclgcc 55020 
aalatcacca tgagctgtcg ttaacaacat acggaggtla cgtatcgagt gaaattcagt 55080 
niiacacga cattgagaai tttttaaaac agcttaatta ctgctatatt atcacgtctl 55140 
ctcgtgaggc gclaaacaca ttggaaaccg tgacgcggft tatgacagat actafaggaa 55200 
gcggtclaal accacccgtg gagltgtllg atccggcgca Iccatgtgct alatgttttg 55260 
aagaattatg tataacagct aaccaaggtg agaccttaca tcgtagatta ttaggatgta 55320 
tctgcgatca cgttactaag caagtfcggg ttaacgtgga Igttgacgat attattcggt 55380 
gtltaccata tatccctgat gtaccggata tcaaacgtca alccgccgtt gaagcgttac 55440 
gaacacltca aaccaagacg gtagtcaatc ccatgggagc aaagaacgat acgtttgacc 55500 
aaacatacga aattgcgagc accatgcttg attcttataa tgtttttaaa cctgcccctc 55560 
ggtgtatgia cgccatcagc gagcttaaat tctggitaac gtctaattcc actgaaggac 55620 
cccaacgtac tttagacgtg tUgtlgata atttggatgt attaaacgaa catgaaaaac 55680 
acgcagaact tacagccgla acggttgagt tggcgttatt Iggaaaaact cccatacaci 55740 
tlgatagggc gttttctgaa gaactcggat ctctggatgc aattgatagt attttggttg 55800 
gcaatcgctc atcctcacca gacaglcaga tagaagcatt aatiaaagcc tgttatgccc 55860 
atcatctatc gtcgcctctc atgcgtcaca tttctaaccc gaglcatgat aacgaagccg 55920 
ccttacgcca acttttagaa agagttgggt gtgaggatga tttaaccaaa gaggcgagtg 55980 
acagcgctac agcatccgaa igtgatctga acgatgatag tagcataact tftgctgttc 56040 
atggatggga aaacctgtta tccaaagcaa aaattgacgc tgcggaaaga aaacgagtat 56100 
atcttgaaca tclgtctaag cgctctctaa ccagcctcgg tagaigtalc cgcgaacagc 56160 
gccaagagct agaaaaaaca ctcagggtaa acglttatgg agaggcctta ttgcagacat 56220 
ttglttcgat gcaaaatggg ttfggggcac gaaacgtgtt ttlagctaag gtttcccagg 56280 
cagggtgtat tatcgacaat cgcattcagg aagcggcctt tgalgcacat agaUtataa 56340 
ggaatacctt agttcgacat acagtagatg cggctatgtt accigcactt acacataaat 56400 
tttttgagtt ggtcaacggc ccaUgtlta atcacgalga acaccgttit gcacaacccc 56460 
ctaacaccgc ctiatttttt accgtggaaa acgttggcct attlccgcac ttaaaagagg 56520 
aatlggcaaa gCttatgggc ggtgtcgttg gttccaactg gctlctcagt ccatttaggg 56580 
gcittlattg ctlttctggg gtagaaggcg ttacttttgc acagagactt gcctggaaat 56640 
atattaggga gcttgtgttt gcaaccacac tattcacctc tgttttccat tgtggggagg 56700 
tgcggltatg tcgcgttgac cgtctaggta aggatccacg cgggtgcacg tclcaaccta 56760 
aaggtatagg cagttcccac ggacccltag acggcaltta Itlaacgtac gaagaaacat 56820 
gtccccttgt ggctattatt caaagtggag aaacagggat cgaccagaal accgtcgtaa 56880 
tctacgaltc agacgltttl tctcttctal acaccctaat gcagcggctg gctccggatt 56940 
caacggaccc ggcgttttca taacctccgt tacgggggtg tggttatgct ttttatgcat 57000 
attttctatg Ittgttacgg cggttgtgtc ggtctctcca agctcgtttt atgagagttt 57060 
acaagtagag cccacacaat cagaagatat aacccggtct gctcatctgg gcgatggtga 57120 
(gaaatcaga gaagctatac acaagtccca ggacgccgaa acaaaaccca cgttttacgt 57180 
ctgcccaccg ccaacaggct ccacaatcgt acgatiagaa ccaactcgga catgtccgga 57240 
tlatcacctt ggtaaaaact ttacagaggg tattgctgtt gtltataaag aaaacattgc 57300 
agcglacaag lllaaggcga cggtalalla caaagatgtt atcgtlagca cggcgtgggc 57360 
cggaagt(€t tatacgcaaa ttactaatag atatgcggat aggglaccaa ticccgtttc 57420 
agagaicacg gacaccattg ataagtttgg caagtgttct tctaaagcaa cgtacgtacg 57480 
aaataaccac aaagttgaag cctltaatga ggataaaaat ccacaggata tgcctctaat 57540 
cgcatcaaaa tataatlctg tgggatccaa agcatggcat aclaccaatg acacgtacal 57600 
ggtlgccgga acccccggaa catalaggac gggcacglcg gtgaattgca IcaKgagga 57660 
agttgaagcc agatcaatat Icccllalga tagUUgga clUccacgg gagatalaat 57720 
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atacatgtcc ccgtlttttg gcctacggga tggtgcatac agagaacatt ccaattatgc 57780 

aatggatcgt tttcaccagt tlgagggtta lagacaaagg gatcttgaca ctagagcatt 57840 

actggaacct gcagcgcgga acttittagt cacgcclcai Uaacggltg gttggaactg 57900 

gaagccaaaa cgaacggaag tttgttcgct tgtcaagtgg cgtgaggltg aagacgtagl 57960 

icgcgatgag tatgcacaca attttcgctt tacaatgaaa acactttcta ccacgtttat 58020 

aagtgaaaca aacgagllta alcttaacca aatccatctc agtcaatgtg taaaggagga S8080 

agcccgggct attattaacc ggatctatac aaccagatac aactcatctc atgttagaac 58140 

cggggalatc cagacctacc ttgccagagg ggggtttgtt gtggtgtttc aacccctgct 58200 

gagcaattcc ctcgcccgtc Ictatctcca agaaltggtc cgtgaaaaca ctaafcattc 58260 

accacaaaaa cacccgactc gaaataccag atcccgacga agcgtgccag ttgagttgcg 58320 

tgccaataga acaataacaa ccacctcatc ggtggaatlt gctatgctcc agtttacata 58380 

tgaccacatt caagagcatg ttaatgaaat gttggcacgt atctcctcgt cgtggtgcca 58440 

gctacaaaat cgcgaacgcg ccclttggag cggactatU ccaattaacc caagtgcttt 58500 

agcgagcacc atlttggatc aacgtgltaa agclcglait ctcggcgacg ttatclccgt 58560 

ttctaattgt ccagaactgg gatcagatac acgcattata cttcaaaact ctatgagggt 58620 

atctggtagt actacgcgtt gttatagccg Iccttlaatt Icaataglta gtttaaatgg 58680 

gtccgggacg gtggagggcc agcUggaac agataacgag ttaattatgt ccagagatct 58740 

gttagaacca tgcgtggcta atcacaagcg atattttcta tttgggcatc actacgiata 58800 

ttatgaggat tatcgttacg tccgtgaaat cgcagtccat gatgtgggaa tgattagcac 58860 

ttacgtagat ttaaacttaa cacttcttaa agatagagag tttatgccgc tgcaagtata 58920 

tacaagagac gagctgcggg atacaggatt actagactac agtgaaattc aacgccgaaa 58980 

tcaaatgcat tcgctgcgtt tttatgacat agacaagglt gtgcaatatg atagcggaac 59040 

ggccatlatg cagggcatgg ctcagttttl ccagggactt gggaccgcgg gccaggccgt 59100 

tggacatgtg gttcttgggg ccacgggagc gctgcttlcc accglacacg gatttaccac 59160 

gtttttatct aacccatttg gggcattggc cgtgggatta ttggttttgg cgggactggt 59220 

agcggccttt tttgcgtacc-ggtacgtgcl taaacttaaa acaagcccga tgaaggcalt 59280 

atatccactc acaaccaagg ggttaaaaca gttaccggaa ggaatggatc cctttgccga 59340 

gaaacccaac gctactgala ccccaaiaga agaaattggc gactcacaaa acactgaacc 59400 

gtcgglaaat agcgggtttg atcccgalaa atttcgagaa gcccaggaaa tgaitaaata 59460 

tatgacgtta gtatclgcgg ctgagcgcca agaatctaaa gcccgcaaaa aaaataagac 59520 

lagcgccctt ttaacttcac gtcttaccgg ccttgcttta cgaaatcgcc gaggatactc 59580 

ccgtgtlcgc accgagaatg taacgggggi gtaaatagcc agggggtttg ttttaattta 59640 

ttaataaaaa tgtgtattac gttactcatg tgtctccatt acgcatcaca gggggtattt 59700 

aiacccgata alatacaaaa cgcgttttgt acclctaccg cacccgatai cttaacgggg 59760 

itattatgga atcgtctaac attaacgcgc tacaacaacc gtcglctatc gcacatcatc 59820 

cgtccaaaca glgcgcttca agtctcaatg aaacagtaaa agaltctccc cccgcgattt 59880 

atgaagatag gttagaacac acgccggtac aattaccccg cgacggtaca ccccgagacg 59940 

tatgttctgt gggacagcla acctgtcgag catgtgcaac gaaacctltl cgcctlaacc 60000 

gcgacagcca atacgactac (laaacacat gtccaggggg ccgtcatati tcactggcac 60060 

tggagattat aacgggtcga tgggttigca Icccgcgtgt gttlccggal accccagagg 60120 

aaaaatggat ggcgccatat altattccag accgagaaca accatcalca ggggatgaag 60180 

atlctgacac cgaitaaatt taacttaaat aaaaccttac cacccaiaaa aacgccttci 60240 

gtltgtttaa cacgacaccg citaacaaaa aaaaaaaaac caaacacgcc tlUatgaal 60300 

gtaatacttt tattigttgg ttaacaccgc cccaccatca tclgaltlgc aaacatatcg 60360 

gcgtcgtctg ccglggaccc ctglallaaa ggggccttgg aactcgcclc caclgcalU 60420 

acatcttgtc caaclgtatc tgtalgtggg gtgcitgtlg tatitlggga tgagcalaga 60480 

cccgaaacgc Ittgaagclg tlilaalaaa atcgataltc gaggalcccg tglcccctct 60540 
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gglatatltg tatggtgcga caaaggcatl tglglcccat tttgtgatll lagclctgta 60600 

acclcctgtt gcagttttgc cacaacccca gcaagctctl cgtgcigacc attagaaact 60660 

clgtgtclcc tclgccaala tgatggagaa actcgacglc tccgatgcgt tatalacglt 60720 

ggltcaccgg gaaaalalat alKgaggga aaclclccgl ccaltlgaga ctccccacta 60780 

taaaaagaat ccaattccct tlgatccatg ctcttgaaat cccgtutcc tggacgacgg 60840 

acatcggttt tgtctggaaa atttacacac ggggtclgca agtcaatacc ccgttcggcg 60900 

gccaatgcgt tcataaatgc ggacatttgc alttccaaac galtgggtgg tggatatccc 60960 

ggaaacccgt acggtccccc gaagtgtccc ggagggcaac cataaccccc tgtattaggt 61020 

gggaaggcag gcggglglgg agatccatat ggcccgacga latactgtcc gttalttgga 61080 

gctccaattg atacctgcgg atttttaglc tgcccggtta acagclgtga ataatacgcg 61140 

gtaggtatca gtacaaattc ccctccggtt ggaacgcccg acgggggclg tggtgagata 61200 

ttactagcgl tacclgclac agaagccata tcgclgtcgt tcctacacaa ctgcgtaacc 61260 

tttaaatgcg gaacagtctt ttcacaatct tcatttgatt ccccaacacc caacgcgaga 61320 

tcgtatatgg gcccgccggg gtggaatgtg gcgtttalaa cacccgcgtt gggtaattta 61380 

gactccaccc cattaacgll ggttatccga gcaagtccal atccggtgct agcctgaaga 61440 

taaacgtgac ccataattcc ggcttcgcgt ctacgtlttg caaccacgtc ccatctatct 61500 

cttaaaagca tattgttcac ggctgtggat aataacacct tggcgagttt atcttcgcta 61560 

acctlccala ctltatltaa acccgcgtag tcttlaacca gcgacaalaa ccgcgcltta 61620 

clttccatcg ataaaacccg gaatggttca attgaagalt ccggggtaca gtcataatlg 61680 

accactgttc caacgcgtct tccaacaaca cataacgcaa catgggtaaa aaaattaccg 61740 

tctggtatct cattcgggga caatcgtttt gaagacaggg atacggaggg taagtaattt 61800 

gtgaccaagt ataacgcacg itctagcgga gataalacag aatciclatt (ccaaaaaaa 61860 

ttcgaatggg ccgctlcaaa cagcaccgca tgtagttgag ggcatctaac gatacccaaa 61920 

aaaaaaggtc cgcgtatgtc ctcaatgall gcgattactt cacccacgac acagtctttt 61980 

cgalgatcga (gtttattgg tallilacta gtaggcggca aagcggaccg cacaatctct 62040 

ggggtaatat ttaatlcccc ttcgtccttt gaatataagg ctaaataccc agccacgtat 62100 

aacgcttcac agttctcttc gtcagcttca gcagccatta taaacacccc acggaccgga 62160 

tagtgaatac tcacggtgtg gaggcaaact gaggaatgac acccaaacag acaaaatata 62220 

gaagatcata gtcactgtta acgttgaact gcgcaaggcg gcgactttct tccaatgccg 62280 

cccttacacg cggttgglgc allaacattc caaglccccg Ilcatattgc aacataacac 62340 

Igtcatgtal tgataccacg gcggctalgg gtagggatgt aacaifttgt cggcggtgtt 62400 

ctaattccaa tgcaattaag cttatgagcc galcttggta ctgtccagaa gaaatatcta 62460 

ttacggttcl tcctaaactt ccacgactaa gctgggtatg cgcgtctaaa caaagagcaa 62520 

ctaatccagg aaacaltlca gtcagctctg Iggtccgatt taacgtatac agtggtgcta 62580 

tatatcgttc acalaaaaat tgaaagttat taltaccgct tttaaactlc ccatcaaacc 62640 

ccgtcgctcc gcgcaagatt acatigltgg taggggttcc tgltgcttct gacacaatca 62700 

aacccagttg aaaattaltt tttagittat ctccgtatac gttcccgttc cataataagc 62760 

gccttaataa taataacgcc gtaatcgtgt caaitgttaa ccttaataga gtttggtctt 62820 

ccataagaaa cacgtittgg gcccgtlcta aatacgccgc ggccgcctgt igaatcttgt 62880 

ccacatatgc ggtalgattg cgatcaataa tglcattaac cccaggatta aactgtccag 62940 

gtgcaggcgg laggacclgc aaccglataa gcgcalccal aacagaalgl gacgltaagg 63000 

cgccltgalc alaccgcccc ccacgagcat gaaactggic gcgtggtaga cgatcatagc 63060 

aaaattgala acigtltlta ttttcgtgtg ttgtcalata atlcacaaat glctcagtat 63120 

attccgglag gtgctctala aggticccga aggacgaaac ttgaggltcg tggacactat 63180 

tagatglcct atacattaaa tataaacata ataccgcaca ctcgaacgcg gagtacgclc 63240 

latctccaac alacattclc ccggcggacl gtagacalgl laccgllgtg ttcalaaacg 633O0 

lacgggaaat gcgcccgtct ttacaatcaa ctccgcgtgc agciacgggc clalctaaca 63360 
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caagccgttc ctgcagagta cgataccatg 
cccttgccct tcccaagtac accagggtga 
gcaacgglgc atcattittg gcaatctgta 
tttctgtacg tgtacaltcc tcagattgtg 
tctccaggga atccaaaacc ttggccatgc 
gacgatctat tlccgttggt aacgtaatcg 
cggccgccgc attttttaac gtlaacgtat 
ttaactcaaa cgcgggagcc gtccagtagt 
tagtggtaga caaaaatatc ccacatttat 
tcgccglcat ggtgtctgca gcaaacaaag 
tttaaaagct gttttcttac ccatgggaaa 
cacaagcacc taaagaaggc cttctaaggg 
caaactttgt taaagcggaa cgalggcatg 
cgtgaattlt ctttttgcat agacgtcttc 
attccgctac attctccaaa tgcgacgcla 
ggggtaaccg agUacctgt aacaggltca 
gggtcaccat tatttcatca gatcccgtgg 
ccctcagctg gcgcataccc tcgcaaaact 
cgctaaaacg gcaagatttt aattccacta 
attccgtttg tataatacaa acacaatcgg 
acattgatat gcgiacagcc cltlgaacat 
ccagcctcgg gltgaacgcg tccgcgaaac 
gtacatcgta aaaacgagtg tggcaacgll 
gactagcgga catatttgaa gttccgtccc 
ataaacatgt caacggataa aaccgatgta 
ggggcgtatg gaattggaaa aacaaccgcc 
acaccaaacc ggatcttact cattggggag 
gaggacgcca ttlgcggaat ttacggaaca 
cctgaagacg cacaacgcci cacggctcat 
attatgcatg cgaaaatctc ggcaitgatg 
aataaggagc cglataaaat lalgttatcc 
tttcccltgt ccagataclt agtgggagat 
tttacgcttc ccgctgaacc ccccgggacc 
aglcatltat ccagagtaag caaacgggcc 
gltatggtk igagaaatgt alatataatg 
aacaactggc acgcgggctg gaacacactg 
ttacaaaaal ccgagtgtat aaaactacgc 
gccgtgctta aacttccgga gctltgcgga 
tggggaatgg agaccctltc aaaclgctca 
gaacagacac cccagcalgc ggcacaagaa 
gcaaacatgl cclccggtgc atggaatata 
aacacltccl aaatatacct agtalttacg 
tcatactcgc gtgtacgfgt ttttctttu 
laatcccgcc tttatctccc taaaacggag 
gtgggtgagg aggggtaaag gcacgctgtg 
agtaacagcg actatgtttg cgctagtltt 
ggctaataaa icltacgtaa caccaacccc 


gcccgaaaac aatccctgga gagiiattgc 63420 

taaaatccac ttgaaagttt gtatcgtact 63480 

cctcggggtg tatagactca Itgcgtatta 63540 

catctgcitc ttccgcctcg gcagcagccg 63600 

gcgttagttg ttcttcgagg ggctttaaac 63660 

ttlccccgcg aaggUgtct aatgcggcaa 63720 

ttttttccaa atcgggattc atacgccctc 63780 

gtatggggaa gttgggggct ataaagttct 63840 

tcggaaacga gatagatccg aacccatatc 63900 

tcaactggcg tgaatataaa ccggtactgc 63960 

acatcccggt tataclttgt aaaattccac 64020 

gtaaatccac cccacaagcl gcattttctt 64080 

atttcgcacg ctttttcgca agagaacata 64140 

gctclctaac ggaccttatc gggggggtat 64200 

gcataacaag gtttccatga atcacctttg 64260 

gaccccgttg agatacaaac acaaggaggg 64320 

gtgtggtltc ctttattaaa gccatgglal 64380 

ggtgatactt agtaggggta tgtatattag 64440 

taaaacaaac ggtctttccg gcaccactgg 64500 

ggcgtcggcg tcccaaattt acttcaaacg 64560 

ccacgtggga taacggcgac aggagtUtg 64620 

ctcgacgtac gttatcaata tcctttttga 64680 

gtcccaaacg aaaacacttg gcccgaattc 64740 

agaagataac ctaagacgcg tttgtctaca 64800 

aaaatgggcg ttttgcgtat ttatttggac 64860 

gccgaagaat ttttacacca ctttgcaata 64920 

cccctgtcgl attggcgtaa ccttgcaggg. 64980 

caaactcgcc gtcttaatgg agacgtltcg 65040 

tttcagagcc tgUctgltc tccgcalgca 65100 

gacacaagta catcggatct cgtacaagta 65160 

gaccgacacc caatcgcctc aactatatgt 65220 

atgtccccag cggcgctlcc tgggttattg 65280 

aactiggtag tttgtaccgt ttcactcccc 65340 

agaccgggag aaacggtiaa tctgccgttt 65400 

cttatlaata caattatatl tcttaaaact 65460 

tcattttgta atgatgtatt taaacagaaa 65520 

gaagtacctg ggattgaaga cacgttaltc 65580 

gaglttggaa alattctgcc gllatgggca 65640 

cgaagcatgt ctccgttcgt attatcgtta 65700 

claaaaactc tgclacccca gatgaccccg 65760 

ttgaaagagc ttgitaatgc cgttcaggac 65820 

tatgtaccag laaaaagatg atacacattg 65880 

tatatatgcg tcatttatta ccacatcctt 65940 

fggtaatall aaaagccgcc aagcctgttg 66000 

tgcataacgi Igcggtgata tlgtagcgca 65060 

agcggtggta attcttcctc tttggaccac 66120 

tgcgaclcgc Ictatcggac atatgtclgc 66180 
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tcttctacga gaatattccg accgtaatal glclctgaaa ttagaagcct tttatcctac 66240 

tggtttcgat gaagaactca tlaaatcact Icaclgggga aatgatagaa aacacglttt 66300 

cttggttalt gttaaggtta accctacaac acacgaagga gacgtcgggc tggtiatalt 66360 

tccaaaatac ttgttatcgc cataccattt caaagcagaa catcgagcac cgtttcctgc 66420 

tggacgttit ggatttctta gtcacccigt gacacccgac gtgagcttct ttgacagttc 66480 

gtttgcgccg tatttaacta cgcaacatct tgtlgcgttt actacgttcc caccaaaccc 66540 

ccitgtatgg catitggaaa gagctgagac cgcagcaact gcagaaaggc cgtttggggt 66600 

aagtctltta cccgctcgcc caacagtccc caagaatact attctggaac ataaagcgca 66660 

llllgclaca Igggalgccc Itgcccgaca taclttltlt Ictgccgaag caaltatcac 66720 

caactcaacg ttgagaatac acgttccccl ttltgggtcg gtatggccaa ttcgalaclg 66780 

ggccaccggt tcggtgcttc tcacaagcga ctcgggtcgt glggaagtaa atattggtgt 66840 

aggatttatg agctcgclca tttctttatc ctctggacca ccgatagaat taattgtlgt 66900 

accacataca gtaaaactga acgcggttac aagcgacacc acaiggttcc agctaaatcc 66960 

accgggtccg gatccggggc catcttatcg agtttattta cttggacgtg ggttggatat 67020 

gaatttttca aagcatgcta cggtcgatat aigcgcatat cccgaagaga gtttggalta 67080 

ccgctatcat ttatccatgg cccacacgga ggctctgcgg atgacaacga aggcggalca 67140 

acatgacata aacgaggaaa gctattacca tatcgccgca agaatagcca catcaatttt 67200 

tgcgttgtcg gaaatgggcc gtaccacaga atatlttctg ttagatgaga tcgtagatgt 67260 

tcagtalcaa Itaaaattcc ttaatiacat tttaatgcgg ataggagcag gagctcatcc 67320 

caacactata Iccggaacct cggatctgat ctttgccgal ccatcgcagc ttcatgacga 67380 

actttcactt ctttttggtc aggtaaaacc cgcaaatgtc gattatttta tttcatatga 67440 

tgaagcccgt gatcaactaa agaccgcata cgcgctttcc cgtggtcaag accatgtgaa 67500 

tgcactttct ctcgccaggc gtgttataat gagcatatac aaggggctgc ttgfgaagca 67560 

aaaltlaaat gctacagaga ggcaggcltl atlttttgcc tcaatgattt tatlaaattl 67620 

ccgcgaagga clagaaaatt catctcgggl atUgacggt cgcacaacit tgcttttaat 67680 

gacatccatg tgtacggcag ctcacgccac gcaagcagca cttaacatac aagaaggcct 67740 

ggcatactta aatccttcaa aacacatgtt tacaatacca aacgtataca gtccllgtat 67800 

gggttcccit cgtacagacc tcacggaaga galtcalgtt atgaatctcc tgtcggcaat 67860 

accaacacgc ccaggactta acgaggtatt gcatacccaa ctagacgaat ctgaaatatt 67920 

cgacgcggca tltaaaacca tgatgatilt taccacatgg actgccaaag atttgcatat 67980 

actccacacc catgtaccag aagtatttac gtgtcaagat gcagccgcgc gtaacggaga 68040 

atatglgctc altcttccag ctgtccaggg acacagttat gtgaltacac gaaacaaacc 68100 

tcaaaggggt ttggtalall ccclggcaga Igtggatgla tataacccca lalccgtlgt 68160 

Italttaagc agggalactl gcglgtclga acatggtglc atagagacgg tcgcactgcc 68220 

ccatccggac aalttaaaag aatgtttgta tlgcggaagt gtttttctla ggiatclaac 68280 

cacgggggcg attatggata (aattattat tgacagcaaa gatacagaac gacaaclagc 68340 

cgctalggga aactccacaa ttccaccctt caatccagac algcacgggg algactctaa 68400 

ggctgtgttg ttgtttccaa acggaaclgt ggtaacgctt ctaggattcg aacgacgaca 68460 

agccalacga algtcgggac aatacctlgg ggcclcUla ggaggggcgt Uclggcggt 68520 

aglggggtlt ggtatlatcg gatggalglt atglggaaat tcccgcctlc gagaatataa 68580 

taaaalacct clgacataaa aaacatgtat aataaaaagt cactataaac gtatlctcta 68640 

caatacttta tlcgcgaaia atacacacta cctttgggtt tltltcccgt ccccaaatgg 68700 

tgttlggtgc aclctaccaa aaaatagagc gcctaaatat gctatataac gcclcccagc 68760 

aaaatacggt tcaaaggcat lacccgatat tglaltglag tacagggcaa tgggaattga 68820 

tgatcccaat aaacggcata gacgcacagc gccgttatag caggggtctc cagagiacag 68880 

gglalctaag laccgggata Iclcataclc atgccUlcc glgacagaaa calcaaccgg 68940 

aacaglalcc gataaaccaa ctcctgttlt igcaaggcgt aaaattcgca caccUcctl 69000 
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ttltgcaaga Igtgacgtlt ccttgtaaca gggaagctgg gggaglggta agaacaacaa 69060 

agtttcagcc aacgtgccaa laaagcccac ttccctcaag aggctgtttg ctgtatccac 69120 

aatggtccgt attaaatctl gagcaacttg atccgtgtca (catcactgg gtaacgcgti 69180 

aacataacta cgcgftaaat cttcaataac ggcataacaa ttaaacgctt cccaccgaga 69240 

cagtatatat tgaacaatca cgaaccgltg acaggacgtc agatcacglc cglaagcatg 69300 

cccgaaaaat ggaagttccc cccgttcgcc atataccgca acaactgcag tatatatcgt 69360 

ctcacgggct tcattaagtt catcttcaag tccaggccat tttctggctt taaatataac 69420 

ctcgtccgca aaaaaaaccg cacatgataa cgcgcggata caatgagtag tggctttatg 69480 

gcgaggatcc caaatgtcca ttacccgggg gatggtccta atctgtacaa agt tact tag 69540 

tgtaatatga tcggacttct tacgccglct aggctgtttc icagaatacg gttcacccga 69600 

aatcggcaca tcatctgctt ttacgtcttc cgtaaccaca tcagcagcgc gccgactaac 69660 

aattatactt gttttttcat cgtcgttact tccgttaagc gcgtctcgta tctcgggcgt 69720 

cccgtcgaat aatccactca ctagctcctg caaactttct ggtaactcca acatacgcat 69780 

atacaccaat gaaaaactgg cttcgtttgg tacgtacata aagccatttg Iggtatlaat 69840 

ggcggtgggt gttggaaaca attttagctt attctcgcgc gtaacatcta cccccgccac 69900 

caatgttaaa tgcgtcacgg ggagggacac gagataatct gcgagcgtag ggtcctccac 69960 

ttcaacatca aatgttccgc aaaggtcgcg atccaccgcc cccgatcccg ctgcaagtaa 70020 

ggccactcga tccaaaaaca cgcagttatt attggatgal accgcccatg tcttcccggt 70080 

gcgattgagc tcacttcgaa cgtaactggc aacagatctg tcaccgggtc cgaccccgcg 70140 

aacaacatgt ccaaattttg cgatctcgcc (ccatgtttg cggggtatgg aaattaagca 70200 

tcccccgcat ataaaatacg ccctggtagc acgctcgtta aaataaaacg ttacgccgtt 70260 

ataagatacg gttgaatgat atggaaaitc catattaaag cgtttatcgg aacatlaacc 70320 

Icgaacttgc cgtcccgtga tcgtgtgatc gccaacctta ggtccacacc gaatatgaga 70380 

aatatataac tacacgcaaa cattcaaaac accgtggtat cattaacgtc atalgaaaag 70440 

atccaatcaa tccaatcaac cacacctcct accgtltagc acglcagcta tgtgacatgc 70500 

tccaaacata cglaaacatt tagagagggt gttataacag tctgtcaggc ggggtatatt 70560 

ctacataata caaggatcgg cttlaacttt gtcaacattt t.tacttlgga ctataaactg 70620 

cgaclgaacg ttatgaaccc accccaagcc cgcgtctcgg aacagacaaa ggacttgctt 70680 

agcgttatgg ttaaccagca ccccgaagag gacgcaaaag tglgtaaatc cagtgataat 70740 

tcaccgcttt ataacaccat ggttatgtta Icgtatgggg gtgatacgga cttactatta 70800 

agctctgcat gtacccgcac atctac€gta aacaggtcgg cgtttacgca acactccgtg 70860 

itttatatta tatccacggt gttgattcaa ccaatatgtt gtatcttctt ttttttttac 70920 

lataaagcga cacgctgtat gctcttattc acagccgggt tactlctgac gattctacat 70980 

cactttcgac ttattattat gttattgtgt gtctacagaa atatacgatc agacctgcta 71040 

cccttalcta catcccagca actgctgctt ggaattattg Itglgaclcg aacaatgcta 71100 

Itttgtatta cggcgtatta tactcttttt atagacaccc gggtgttctt tttgatlacc 71160 

ggacacttgc aaagtgaggt tatttttcca gatagcgttt caaaaalact tcctgtgtcg 71220 

tggggtccaa gtccagccgt gttactggta atggcggcag ttatttacgc tatggactgt 71280 

Itggtggaca cgglatcctt laltgggcca agggtgtggg tccgtgttat gttaaaaaca 71340 

Ictatttcgt tttagtccat ttcaataaat gtactalaat tgttcagtct aaaaataatg 71400 

ttgggtattt alaattaccg cccccgtgtt acltggaaac acccatacat atgttccact 71460 

ctacatcaaa cltctcgcag ttttcttgtt cccgcacacg ttlacacgtc cggattcaag 71520 

tcgcaacgct gctgacaaaa tgacaacggl Itcatglccc gctaacglga tlaciacaac 71580 

ggaatctgai cgtattgctg ggttatttaa catcccagcg gggatcattc caactggaaa 71640 

Iglgctgtca accalagagg tgtglgcaca ccgllgcalt lUgalltU Itaaacaaat 71700 

acgalcagat gataacagcc tttactcggc tcaaltcgat attcitttgg ggacatactg 71760 

caatacatta aactttgtgc gttttctaga acttggactg Ictgtcgclt gcatctgtac 71820 
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taaatttccg gagctggctt acgtgcgaga 
catgatagca cgtgatggcc cacatcccgt 
gcggatacac aagcgttcgt taagcgctgc 
gtlaagtaac acatatgtcg atgggacaga 
ccaacagatg gctcgtaatt tacgcaccgt 
tcaacttctt ggtgUctat tggagaaagc 
taaattccaa cccgagggac atctaaatcg 
caaacgtaga gtctgtgcgg atatgttttt 
gatctctgcg tatctgtcgg atatggtttc 
aataactcat acaaacactc gcggacggca 
cttaaaacgg caactaltac agggaatltt 
agtaacatat ggcgaaatgg ttctacaggg 
aaaggccgtc cgcggaatgg atgatgtagc 
cacgttaaac ataccgtcta tacccccaca 
tccggttaac gcccgtgttc cigcggattt 
agaagcatta gaacggcggg ictaccaagc 
tatagatatl acgtttatca tgccaatggg 
tacacgacac gccggcgatt tttcaactgt 
ccaagggatt tttttttata ataaagatgg 
aatgggtacc atctgccaca gttcattgct 
ccaacaacat ttagatcgtc agtgUatlt 
cacattggat gttcaaatgg ggaggttlat 
ccctcattgg gtaaacgaac atttaacaat 
(ctaaggttt gaattaaacc ccgcctttga 
tcccggaccg cagcglcccc cggaagccat 
caacggaaac attcccgtgc cictatglcc 
actcggtltg ggaagacata caatgacccc 
tgaagaccgc gcatacccaa ctattttcta 
aagaaacttc tgtgcgttac tgcgactgtt 
atcccacagg gtggcatttg taaataactt 
cggaaacggt gagcltcccg aagtctgtal 
aagagcatta cgccaaacta laaccgattt 
gacclcggaa gcgctaaata acatccttac 
ggattgtgat gcgttaatat accglgatga 
tgtaagcggg cgaaacggat accaagccct 
ccaacgacgc gataalgtgt taatccacgg 
tattcccatt actccacacc atgaccgtga 
tatigtcatt cctgcaltU cccgcggttc 
cclataccct gcgltacagg cagttatcgt 
aactacccca gaagatccaa gacaccctct 
taacgtltac ttccataatg cacacctaac 
agagttaalg ggagatalgg ctgaacgaac 
Igcgggagcc gccacggcaa caaccagaaa 
Iggccttalt algalggcat alcaggcgta 
llatcccglt ccggtcaacc ctctgtttgc 
aatgacaaal gclaggcggg ttttggcaaa 
agccaaccac cacgcaacta tacgccaacc 


tggcgtiatt caatttgagg tacaacaacc 71880 

cgatcagcct gttcataatt alatggttaa 71940 

gtttgcaatt gcaicggaag cgttgagttt 72000 

gattgactca tcgttacgta taagagctat 72060 

tttggactca tttgaacgag gcactgccga 72120 

cccaccgcta tcgctgcttt caccaattaa 72180 

tgttgcacgc gcggccctac tttcggacct 72240 

tatgacccga cacgccaggg aacctaggct 723O0 

gtgcacccaa ccatcggtga tggtatcacg 72360 

ggttgacggt gtgttggtaa caacagcaac 72420 

acaaattgac gacaccgccg ctgacgtacc 72480 

gacaaacttg gtaaccgccc ttgtgatggg 72540 

ccgccatctc cttgatataa ccgaccctaa 72600 

atccaactcc galtcaacga cagctgggct 72660 

agtgattgtt ggggataaac ttgtattcti 72720 

tacgcgcgtt gcctaccctc ttaltggaaa 72780 

agtgtttcag gcaaactcca tggacagata 72840 

alccgaacag gatccacgtc aatttccacc 72900 

gatattaaca cagttgaclc ttcgtgatgc 72960 

tgatgtcgag gccacacttg ttgccctccg 73020 

tggtgtatac gtggccgagg gtacagagga 73080 

ggaaacgtgg gcagatatga Igcctcatca 73140 

tctacaglit atagctccga gcaacccgcg 73200 

ttttttlgtt gcaccggggg acgtagacct' 73260 

gccaaccgtt aacgcaacat iacggattat 73320 

cat t teal tt cgagactgtc gcggaaccca 73380 

ggcaaccatt aaagccglaa aggatacatl 73440 

catgctagag gctgtlattc atggaaacga 73500 

aacacagtgt attcgcgggt attgggagca 73560 

tcacatgtta atgtacataa cfacatatct 73620 

taatatatat cgggatttac tgcagcaigt 73680 

tacaatacaa ggagagggcc ataacggcga 73740 

ggatgacacg tHattgcac ctattctatg 73800 

agccgcccga gaccgactcc ccgcaattcg 73860 

tcactttgig gatatggccg ggcataaclt 73920 

gagacccgtt cggggagaca cgggtcaggg 73980 

atggggtatl ctctccaaga Utactacta 74040 

ctgttgtaca atgggcgtgc gttatgalcg 74100 

tccggaaatt cccgctgatg aagaagcccc 74180 

tcacgcacac caactcgitc cgaactctct 74220 

cgltgatggt galgcatigc tcacactaca 74280 

gacggccatt tlaglalcaa gcgcccccga 74340 

iatgagaala tatgacggag cgcltlacca 74400 

cgatgaaacc attgcaacgg gtactttltl 74460 

atgtccggaa caUlggcal cattgcgtgg 74520 

aatgglacca ccaatccctc cttitclggg 74580 

cgltgcclac catglaacgc atagtaaglc 74640 
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ggatttlaat actcttacat attctcttct tggagggtat tttaagttta caccaatatc 74700 

(cttacacal caactacgaa cgggalttca ccccgggatt gccitlaccg tagtgcgcca 74760 

ggatcgcttt gccacagagc aactlttata tgccgagcgt gcttctgaat cgtactttgt 74820 

cggacaaatc caagtacacc aicatgatgc tattgggggg glaaacltta ccctaaccca 74880 

acccagagct cacgtggacc tgggagtcgg gtatacagct gtatgtgcca cagcagccct 74940 

gcgatgccct ctcacggala Igggcaalac tgcccaaaat ctlllttlll cacgaggagg 75000 

agtgccaatg ttacatgata acgttaccga atcgUgcgt cgtataacag caicgggggg 75060 

tcgcttaaat cccaccgaac ccctacccat cttcggcgga ctacgtcctg ctacatcggc 75120 

aggaattgca cgagggcaag cctctgtgtg tgagttlgtg gccaigccgg tglccactga 75180 

cctacaatat ttlagaactg catgcaatcc tagaggtcga gcaictggaa Igltatatat 75240 

gggtgaccgt gacgccgaca tagaggctat aatgtttgat cacacacaat cggatgttgc 75300 

ttatacagal cgagcaactc ttaacccatg ggcatcacaa aaacattcat acggtgacag 75360 

gciatacaac ggaacalaca accttacagg cgcttctcct alciacagcc catgctttaa 75420 

gttlttlaca ccagcggagg ttaacactaa ttgtaataca ctggatcggc ttclaatgga 75480 

ggcaaaggct gtggcgtcgc aaagclccac cgacactgaa tatcaattta aacgccctcc 75540 

cggttctacc gaaatgacac aggatccgtg tggcctittt caagaagcat atccaccact 75600 

atgctcaagc gatgcggcca tgttacgaac ggctcacgcg ggagaaaccg gggcagatga 75660 

agttcactta gcccaatatc tgattcgaga cgcgtcgccc cttaggggat gtcttcctct 75720 

tccgcgataa tttcaccacg cccacatacc cactcccaat aaaagccctg tagagcgcat 75780 

tggcatctta cttgagattt ggatacgctc ggccgactfg gtctgtttca cgctfcctta 75840 

aacaacatgg ctatgccatt tgagatagag gtattgttac caggagaact atccccggcg 75900 

gaaacatctg cattacagaa atgtgaggga aaaattatta ccttctcaac cctgcgtcat 75960 

cgagcttcac tggtggatat agcgctgtcg tcatattaca Uaacggtgc tccaccagac 76020 

acgctctcgc tgttagaggc ataccgaatg cgatlcgcgg cagttataac acgggtcatc 76080 

ccgggaaagt tgtlggcgca tgccattggc glggglaclc ctacacccgg gttgtttatt 76140 

caaaatacat cccccgttga tctttgtaat ggcgattaca tctgcttact tcctccggtt 76200 

itcggglccg cagactcaat tcgcttggac Ictgtaggac tggaaatlgl Ulcccttta 76260 

accatccccc agaccttaat gcgagaaatc atcgccaaag tggttgcacg ggccgttgag 76320 

cgcacggccg cgggtgctca aattttaccc cacgaagttc tacgaggcgc ggatgtcatt 76380 

tgltacaatg gaaggcgtta tgaactcgaa acaaatttac aacatcggga cggatcggat 76440 

gcggctattc gcacattggl ttiaaaicta atgtttlcca taaacgaggg atgtctgctt 76500 

ttatlggcgc tgattccaac tttgttagtc caaggagcac acgacgglta tgtaaattta 76560 

ttgalacaaa cggccaattg cgttagagaa accggccagt taattaatat accgccaatg 76620 

ccgcggaltc aagacggcca tcgccgattt cccatatatg aaactatttc atcttggata 76680 

Icaacatcal ctagaclggg ggataccttg ggaactcgcg caalltlacg cglctgtgtg 76740 

Itlgatggac cctctactgt tcatccggga gaccgcacgg ccgtgattca agtgtaaaca 76800 

gglgttaata aaaacacaac cagtciagtt acatttcacg cgtcttgtU ttatttaaia 76860 

ggcataaaca cggaalccgg latacatgaa ctgccaatat acacggacat aattaatgca 76920 

accatcagal catctgacat tgttcccgtg gtaccttlac ccgigtaagt itttgtgtct 76980 

agattaccca laccgccttt aattacclct gtcaggttai ccaactgtlt acatagatac 77040 

Iccacggggl ctacacctaa ctltactglt agggatacaa gclcctgtga ggclatlala 77100 

ttlccggagt taaatcgltl aacaaaalag Ictacggccg gcgttttltg tttttgtaat 77160 

aaaaaaaaag ggtacgccac gclacatccg ggaggtatgg aatgataaaa cagiaacact 77220 

ggagcggaag atagcacgtt iccclttlcg aggacagcaa actgttgtgc latagccaac 77280 

gatalggcaa ctgcagaatc ctggctgctg tlicccicta tagaaacgtg tacgttlgta 77340 

aalglallgg gglglaaagc gagtalgtgg cctaagcall gaglaacgca acgccctalc 77400 

tcactggaag acglgccagi taaagclcla agaaaaaagt gctccaalcc aaatataatc 77460 
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caatccgact tataacgacc aacaatcgct acaccagtac cagacgctcg tgtatttgag 77S20 

glaaatgcag gglclacgta aacglacaac aclgacgata alatagcaca altcgcaacg 77580 

gttgacggcc gatataaaat aaaccUtca cgggcagltt Ugtaaataa tggccgglca 77640 

aaccccacac ccccagaalt clgtltacgc ccacclacaa Ittcclgcac gaaggagtcg 77700 

gccalaaala aatclgcagt gcgccgcalg gctccatcca ttglgatgaa aaccggctla 77760 

tttaatacat aacacgaaca agctgtgaca tcgclatgtg ctaaaacacg cggcatgtga 77820 

Icgtcgcala catatgtaac aacglltaac aactgatccg acgatccacg taagttatac 77880 

aaaaaacttg lacltgcttt tccgglalll gllgalgaaa caaaaataat Itlacaallg 77940 

gtttgattta aaaatccgac tatagtttgt acagcatcag gtcgaataaa attagcUca 78000 

tccacaaaca gaagatlaaa alcltgacct cggalaccct ggaacgatag aaagatatat 78060 

agtlacccca ccaaagltla aatglatccl laaataccac gtacglaaaa aatgltCgaa 78120 

tacgtacata ttlctttttt ttttccagta caaccatatc cggtgtalaa Iggaagccca 78180 

tttggcaaat gaaaccaaac atgcaclttg gcataatgal cacacaaaag galtaclaca 78240 

cgltgtgata cclaacgcgg ggcttatlgc ggccggaata gatcccgcat taclgaltlt 78300 

aaagaaaccc ggacaacgct tcaaggtlga agtacaaaca agatalcatg ctacaggtca 78360 

algcgaaccg tgglglcaag tttlcgccgc glacallccc galaacgccl laacaaatcl 78420 

ctlaatacca aaaacggaac calllglltc acacglttll tcggccacgc ataattcagg 78480 

gggattgatt tlatcatlgc ctgtttatct tagccccggl llattctltg atgcatltaa 78540 

cgltglagcg alacgaalaa alaclggaaa ccgcaagcac cglgalaltt glattatgta 78600 

tgcagaacta atcccaaacg gaacgcgtta tttlgctgat ggacaacggg tacltttatl 78660 

atgcaaacag ctgaltgcgl alatccgatg cacccclcgt ctlgcalcgt clalaaaaal 78720 

atacgcagag catatgglgg cagccatggg tgaatcacac acgtcaaalg gggacaatat 78780 

tggacccgtt tcalccalaa legale ttga tcgacaglta acttclggag glattgalga 78840 

clcccctget gaaacacgca tacaggaaaa taatcgggae gtecilgagc laalaaaaeg 78900 

ggccgtaaac attgttaact ccaggcaccc cgtccgaccl Ictagttccc gcgtlgcalc 78960 

Igggllgcll caaaglgcaa agggccacgg agcgcaaaci Iccaacacag alccgalcaa 79020 

taacggttcc tttgatggcg tccttgagcc gcctggacaa gggegattta cgggaaagaa 79080 

aaacaaltcg Iccgcc'agca Icccacctlt acaagacgll clattgtlta ccccagcUe 79140 

gacagaacec caaaglclta Iggaalggtl cgacatctgl latgcccaat tagllagcgg 79200 

ggacactcca gcagatltcl ggaaacggcg Icccctatca atlglaccgc gacattacgc 79260 

agaatccccc agtccgttga Itgtagtatc Itacaacgga Icctctgccl ggggaggacg 79320 

lallaccgga agtccaaltt lalatcaclc Igcacaggcl atlaltgatg ctgcgtgtat 79380 

aaatgcccgg gttgacaalc cccaaagccl acatgtgaca gctcgccaag agctaglegc 79440 

gcglttaccg lllttggcta acgtcclaaa taalcaaacc cccltacccg cctttaaacc 79500 

aggcgccgaa alglltllaa aceaggtatl taaacaagcg Iglgtgacat egclaaccca 79560 

agglcttata acggagttac aaacgaaccc gactctacaa caaelcatgg aalatgalal 79620 

tgcagattct tcccaaacgg llatlgatga aatlgtagcc cgcacaccag acclgaltca 79680 

gactatagtl Icgglgttaa cggaaalglc aalggalgcg lUtataaca gctccttgat 79740 

glatgcgglt Itggcglatc Iglcatclgt alalacacga ccaeaagglg ggggglalal 79800 

accctaccll cacgcllccl Icccalgclg gltagglaal cgltclatat alttatltga 79860 

ctatlataal icaggagggg aaalacllaa gctllccaag gtceccgtlc ecglagcctl 79920 

agaaaaggtl gglatlggla altccacaca actgaggggt aaalllalac gcagcgcgga 79980 

tallgltgal allggaaUt gllctaagta lltacccggl caalgtlacg cglacatttg 80040 

tclaggaltt aaccagcaal tacaatccat lltaglttta ccggggggat tlgcggcatg 80100 

tlltlglatt accgalaccc lacaggcagc actacctgca tcgltaatcg gacctattct 80160 

agacagaltc IgcUctcla tlcccaaccc ecalaaataa altagtglca ctalaaaaac 80220 

ataacaccag aatclcllca lalglaalll tacgtcalll ctcccglltc caccccclct 80280 
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laaaatataa aataaccggg tgggtggcai taaacccaca agtacccggg cggcaaiccg 80340 
ctagaclgtl tttctgctca tggaallaca acgcatattt ccgctgtaca ccgctacggg 80400 
Igcagcgcgc aaallaaccc ccgaggcagl tcagagactc tgcgatgcat laacgctgga 80460 
tatgggatta tggaaglcca tcctgaccga (ccccgggtg aaaataatgc gatcaactgc 80520 
ttltataact ttaaggatcg cfccgtttat cccccttcaa acggatacta ctaatattgc 80580 
cgttgttgta gccacaattt acatcacgcg cccacgtcag atgaacttac ctccgaagac 80640 
ttttcatgta attgtaaatt ttaattacga ggfctcgtac gcaatgacgg cgacUtaag 80700 
aatltatccg gttgaaaaca lagaccatgt ttttggagca acgUtaaga acccgatcgc 80760 
gtaccccctt ccaacatcla ttccggatcc Icgagcagat cccacccccg cagatcttac 80820 
accaacgcca aacttaagca actacttaca acccccgcgg cttccgaaaa atccalacgc 80880 
algtaaagtt atttctccgg gagtgtggtg gtcagacgaa cgaaggcgtt tatatglact 80940 
ggctaiggaa cctaatltaa tagggcUtg tcccgccgga tggcatgctc ggatacltgg 81000 
ctctgtatta aatcgactcc tcagccatgc ggacggatgt gatgaatgta atcatagagt 81060 
tcacgtgggg gcactgtatg cgttacccca tgtcacaaat catgcggaag gttgtgtgtg 81] 20 
(tgggctccg tglatgtgga gaaaggccgg tcagcgggaa ttaaaagtgg aggtagacal 81180 
tggcgccacg caggttcttt ttgtagatgt caccacctgc attcgaatta cgagtactaa 81240 
aaatcctcgc attaccgcaa atcttggcga cgttatagcg ggaaccaacg ccagtgglct 81300 
ctctgtacca gtaaattcat ctgggtggca gctttatatg tttggagaaa caltaagccg 81360 
ggctatlatt aacggctgtg gtctgcttca gcgaatttgc itccccgaga cacaaagafl 81420 
alcgggtgaa ccggaaccU caaccaccU gtatacctta actcaaccgc cgtigtggaa 81480 
aggtatatgt caacatttac agtaatatat iaaaggitaa atttataaaa caclcacgti 81540 
tgtgttgtga cttgacgcga acaccgctgt gctgtaagac ccgtcggtaa atgaaaacgt 81600 
aatagattcg ccttttacat gatccacgta attlgcccca aaccactgtt ccaggcgaga 81660 
cttgataccc tcaaacacgg gttccgttgc tttgcgtata tgagccgtat aacccacttt 81720 
aattcctcta aacgtggcca ttaclaaagc tattaatggt acaagaaacc atgttttccc 81780 
atgtctacgt ggtaccaaaa acacagttga tltttgtttg aaglgttcta aaacactgtc 81840 
agaaacactt ggcgtgttaa acactgiacg cagaaagcag tcaaclctgt cggcatgatc 81900 
gcccaatagc accgatgaaa taaaatgcgt ggtgtgcalg aggatcatlt Ittgaaacag 81960 
ttccaacgtc cccttatatc tgccatagat iggaacgica acctttgcgc gittgccatg 82020 
acltccacac tcttcaatac tclcaaaaga tgltlccaca aggtacgaaa accgttgtgt 82080 ' 
aaaggtagac aactgacaga aactatccga cagagaaaac gcgcgaaatg tgttcataac 82140 
accgctatac gcatttcgat gaggtgctgc ttcttccggl gaatattcat aaaactgtac 82200 
actactgaca gcctttttta attcagggct tacgtttgca ttlaccgaat atcgccatgg 82260 
Ittcaaaact acattggggg tacagtlgta ccctgttgac gatagaaacg cgccaaacat 82320 
Igcccglcga gcagtagccg agaacagtgg aatalattca caacagtlgt gaagcgtlcc 82380 
aaltccggga ataacggcct gatgacgtcg ggttacatct alagcaaaat tcagaaacgg 82440 
gattlggglt gcgt Mecca gagacccttg ccgcgtggaa cacggggtag gggaclccaa 82500 
cgtcccaaag cgttcalccc tacgacgctt lagacglica aaalatctta cagaltcttc 82560 
accaagcgta cgaccaaaca ttatcaatga catttaacat caattcacgg aatccgcctc 82620 
atctcttgta agcagtaaaa caggaagccg cgtcatctta cgtactcgtt acgtatatal 82680 
cataaacatt tlcagggccg catlcatlca ctttggtcat glcaggccac aclccaacct 82740 
acgcltctca laggcgtaac cglgtcaaac lagttgaggc gcaUaccgc gcggggltat 82800 
ttaaagaacg gaccctcgat claalccgtg ggggtgcgag tgtacaagat ccagcattlg 82860 
tgtatgcctt tactgclgca aaagaggcct gcgccgattt aaataaccag ctccgclctg 82920 
cagclcgcat agctlcaglt gaacagaaga tlcglgatal acaalccaag gtlgaggaac 82980 
aaacaagtat tcaacagatt ttaaatacaa acagacgcla tatagcaccc gatlttatlc 83040 
gcggtttgga taaaacagaa gacgataata ccgataatal agacagactg gaagacgcgg 83100 
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taggaccgaa catcgaacac gaaaatcata cttggtttgg agaagacgac gaagcgttac 83160 
tUcacaatg gatgctgacg acacaccccc caacctccaa atatctccaa ctgcaggacc 83220 
tUgcgttcc caccacaata ccgacggaca tgaaccaaal gcaaccgcag ccgatcagca 83280 

agaacgagaa tccaccaacc ccacacacgg atgtgtaaat catccatggg ccaatccglc 83340 

aactgcaaca tgcatggaat caccagaacg atcacaacag acaagcfiai itttaitaaa 83400 

gcacggclla acgagagatc caatacatca acgcgaaagg glggacgttt ttccacaatt 83460 

taacaaaccc ccatgggttt ttagaatltc caaaitatcc cgtttaattg tacccatctt 83520 

cacgctcaat gaacagttat gtltttctaa attacagatt cgagatagac ccaggttlgc 83580 

gggacgggga acgtatgggc gtgttcataf atacccatcg tcaaaaatag ctgtaaaaac 83640 

catggacagt cgtgttttta atagagagtt aattaacgcg attttagcga gtgagggttc 83700 

iatacgagca ggggaaaggc taggtatttc tagcalagtt tgccitttag gtttttcgtt 83760 

acaaaccaaa cagctactgt ttccggcata cgacatggat atggatgaat acaltgttcg 83820 

cctgtccaga cggttgacaa tacctgatca catagacaga aaaattgccc atgtattttt 83880 

agatttggct caagcgttga cgUlttaaa tcgaacgtgc ggcclgaccc acctagalgt 83940 

gaaatgtggc aatalttttc ifaacgtcga caactftgcc tcgltggaaa taaccacagc 84000 

agtaatcgga gaclatagcc tagtaacati aaaUcgtat tccctttgta ctcgagcgat 84060. 

atttgaagtt ggaaatccat cccacccgga gcacgtacta cgcgtacccc gggatgcatc 84120 

gcagatgtca tttcgtttgg tgttgagtca tggaacaaac caaccccclg aaatcttgct 84180 

tgattatatt aatggaacgg gccttactaa atatactgga accttgcccc aaagagttgg 84240 

acttgcgatt gatctttatg cattgggcca agcactctta gaagttatcc tgctaggacg 84300 

tcttcccgga caactgccca tttcagtaca tcggaccccg caltatcact actacggtca - 84360 

taagttaica ccagaittgg cgcltgatac gctggcatat cgatgtgtcc tggcgccata 84420 

latactccca tctgacatcc ccggggactt aaattataat ccctttatac acgccggaga 84480 

gctgaacacc cgtatttccc ggaattcttt acgccggata ttccagtgtc acgcagtgcg 84540 

ttacggcgta acgcactcaa agcttttcga aggcalacgc attccggcct cattataccc 84600 

agccactgtt gttacatcgt tgttgtgtca cgataattca gaaatacgct cggatcaccc 84660 

Itlattatgg cacgatcggg atlggatagg atcgacataa gcccccagcc agccaaaaaa 84720 

aiigcccgtg tgggaggtct acagcaccct tttgtaaaaa cggatattaa cacgatlaac 84780 

gttgaacacc attttataga cacgctacag aagacalcac cgaacatgga ctgtcgcggg 84840 

atgacagcgg gtatttttat tcglttatcc cacatgtata aaattctaac aactctggag 84900 

tctccaaatg atgtaaccta cacaacaccc ggttctacca acgcactgtt ctttaagacg 84960 

tccacacagc ctcaggagcc gcgtccggaa gagttagcat ccaaattaac ccaagacgac 85020 

attaaacgta Itctattaac aaiagaatcg gagactcgtg gtcagggcga caatgccatt 85080 

tggacactac icagacgaaa Ittaatcacc gcatcaactc tiaaatggag tgfalctgga 85140 

cccgtcattc cacctcagtg gttttaccac cataacacta cagacacaia cggtgatgcg 85200 

gcggcaatgg cgitlggaaa aaccaacgaa ccggcggcac gagcgatagt tgaagcattg 85260 

Ittalagatc cggctgatat ccgtactcct gatcatttaa cgccagaagc tacaactaag 85320 

llltltaatt Itgacatgct caataccaaa tctccaaglc tccltgtggg tacaccaaga 85380 

atcggaacgl atgaalgtgg acttttaalc gacgttcgaa cgggacltat aggcgcgtcg 85440 

Uggacgttc Itgtatgiga cagggaccct ttaactggca ccclaaatcc ccaccctgca 85500 

gaaaccgaca tltcattttt tgaaatiaaa tgtcgtgcta aatacctctl tgatccagat 85560 

gacaaaaata acccgctcgg tcggacgtac accacgtlaa taaatagacc lacaatggca 85620 

aatctacggg actttttata tactataaaa aacccatgtg laagcttcli Iggaccctca 85680 

gcaaacccaa glacacgcga ggccltaata acggatcacg ttgaatggaa acgtttagga 85740 

tUaaaggtg ggagggccct tacagaactc gacgcccaic alUgggcct caatcggaca 85800 

alclcalccc gagtglgggt atltaatgat ccggacalac aaaaggggac aallacaacc 85860 

attgcaiggg ccactggaga tacggctctt caaatlcctg tatttgccaa Iccgcggcac 85920 
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gctaacttta aacaaattgc cgtacaaacc 
aaactacggc ccltccltgt cacctttala 
gtcccattgc gcgtcgatac acaagcggct 
ccaccccacl gtgcggltcc ggtlalagcc 
agagtgacac aaatacttaa agacacagga 
ttgcgatggg acaatcttca tccagcggtc 
acaacgagcl Igttacgtgc aacggagaaa 
aclttgactt tgatgagaal gtaacagagg 
gagtgatcga tgtaacacca aaacgaaaac 
caaaatgtia aaccctgata aaccctgata 
tggltactgt gaatgtttgt tttaltgctt 
ccacccactg tttgatcgct cgtataacag 
gtcattttca tagacgtagc cgtagccttg 
atgtgcaggt tltacttttc gtatgtatcc 
accgtagaac cgactgcgtt tctgtcgatg 
caacatgaca acggaaaaca cggccaggca 
ccgtggagat tgaaccgala tagggtcata 
tcccaacgta gcacaggcca cgagcgttcc 
atgcgccaaa attaattctg atactataag 
catggccacg gacaccgatg accacagtcc 
cagcattaat gatacaaata ggatacatat 
caclgcgcgc gtaggccccg caaggcgata 
gaccgctttt atgttcgttt cgtccaattt 
tacacttgtc gcaaaatgtc caagatalaa 
taataataac acaacggcgt ttaalaacca 
gggatctaca actaaccatg caacaccgga 
tcggtgiata atcgcggccg tgatcagtgt 
cgtgtagtaa gtaaatgcca caacgctatg 
tccacctcta tttccggacc ataccccccc 
aactacggca gcataaaaac aagggatccc 
agccaggagc attaccgcac ccaaagtgaa 
atlaagcgla tccatttgat galctaacgc 
cgagacllll Icagaacgcg gccccltctl 
gagcaacgcc gccgictaig cgtccagtac 
tctggtttcg tggattaaac acacccaccc 
tccagtaaaa ctaataaaac ctggtatgtc 
ccclatgggc Ictggtaaaa caacagcctt 
agatattagc gtactggttg tctcatgtcg 
gltlaacgal gcaggcctct ccggallcgt 
gggtlttaaa cglitgattg tgcaacttga 
cgacagctac gacgiattaa tactggatga 
ccccacaatg agacglclll ccgcggllga 
llctcaaatl atcgcgaigg atgctacag! 
attgcgtgga gatgaaaaca tacacacaal 
cggaagaact igcacgatcc tgcgtgatat 
acgatctcct gaacacgagg algtacglac 
cgaactagca ctacgattac aatgtgggca 


talglattat ccggtlaclt tccagcgcta 85980 

ggacgtgtgc gccgaccaca cgaggtggga 86040 

gccattlacg aatataaclg gccgactatc 86100 

gttctaacgc ctatcgaagt tgatgtgcct 86160 

aacaacgcga ttacatcagc attgcggtca 86220 

gaggaggaat ctgtggatlg tgcaaacggt 86280 

ccgttgcttt gaactcagag ttctttgaag 86340 

acgccgalaa atccacacaa cgccgcccac 86400 

cttcgggaaa gagctcccat tccaaatgcg 86460 

aacgttctaa taaaaacatc aaatcatggl 86520 

gggggtitac aagiacaacc cacgctactc 86580 

c tea tec teg cggtccgttt catatgttga 86640 

tgatgggtaa tttgtgcggc gagaatttct 86700 

ccgtacccgc tcgggtactc ttcttacggc 86760 

ataeacatat geacgcatca atctgagaag 86820 

agccaaggtt ccccgagttg Igggaattaa 86880 

taatcggtcc atatacgagt gcgcggcggt 86940 

cagggacggt ectattaaca cgtgtatata 87000 

atatacaact gacaatgtac taaatgtaga 87060 

cgtatgtaga tgattegcca ccacaagttc 87120 

cgccatcaac gcagccatca aattcacgaa 87180 

taaaaagacg ctctgctgtc gtaaatttgc 87240 

tccgcgtcca caaaaatacg ttgtaaatat 87300 

tgtagcagce acgccgattt gcltgtaagc 87360 

caalgacaaa agaccccaaa aaagtgitgt 87420 

gctttgccgg acacgttgat tlttcgtttc 87480 

atataccgcc atggccattg ccgttaaagc 87540 

tggttccaaa aacaaaaccg gggcgclgta 87600 

atctagggtg gcgttaaaia actcaiaatc 87660 

ggtatattca gaagaggcgg caattaacgt 87720 

catcalcacc Igaattatcc aaattcgcca 87780 

ttccacctcg ggtgtcgtgg tgtcgtacgg 87840 

ttgagttecc atgtctceca acaccgggga 87900 

acagctcgcg cgggcgltat atggagggga 87960 

gggaattagc ctggaactgc aattggatgt 88020 

aeaaactcgc ccggtaaccg tcgtacgtgc 88080 

gcttgagtgg cttcaacacg cgtlaaaggc 88140 

ccgtagcttt acceagacgt tgatlcaacg 88200 

aacatatttg acatccgaga catalattat 88260 

aagcctacac cgcgtatcca gcgaagctat 88320 

gglaatgtca gtgattggac aaltataclc 88380 

tagcclalia tatcgtctit taaalcgctg 88440 

aaactcgcag ttiatlgatt taatctccgg 88500 

tglglgtaca tacgcgggag {tgggttctc 88560 

gggcaicgac acgctlgtgc gagteattaa 88620 

calacaccaa clacgtggaa cattittlga 88680 

laacatctgi alaitltcat caactttatc 88740 
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gttttcggag ctagtfgctc agtittgtgc aatatltaca gactctattc ttattttaaa 88800 

ctcaactcgg cccctatgta atgtaaacga aiggaaacat tttcgcgtgt tggtgiacac 88860 

taccgtcgtg accgttggat tgagttttga catggctcat tttcatagca tgtttgctta 88920 

cataaagcca atglcatatg ggccggatat gglatcgglc taccagtcal tagggcglgl 88980 

acgtttattg ctacttaatg aagtlttgat gtacgtcgat ggctcaagga ccagatgcgg 89040 

acccctgttc tcgccaatgt tactaaactt taccatcgca aataaatttc aatggtltcc 89100 

tacacacacc caaataacta acaaactgtg ctgtgcattt aggcaacgat gtgcaaatgc 89160 

atttacacgc tcgaacaccc atctcttctc aagatttaaa tacaaacacc tlticgagag 89220 

algctclctt Iggagttlag ccgalagcat laatalctta caaactctll tggcclctaa 89280 

ccaaattitg gttgtattgg atggcatggg tccaataacg gacgttlccc cagttcaatt 89340 

ttgtgcattt atacacgatc tcagacatag cgctaacgcc gtagcttcct gtatgcgttc 89400 

Ictlagacag gacaatgaca gctgcllgac cgallttggc ccttccggat tlatggccga 89460 

taacattacc gcglttatgg aaaagtatct tatggagtca attaalaccg aagaacaaat 89520 

taaagtattt aaagcccttg catgtccaat agaacagcct agactagtca atacggcaat 89580 

attgggggcg tgtatacgaa tacctgaagc gttggaagca tltgacgtat (tcaaaaaat 89640 

atacacgcac tacgcttccg gttggtttcc cgtcctggac aaaaccgggg aatttagcat 89700 

cgcgactata actaccgccc caaatttaac cacacattgg gagctgtttc gccgttgtgc 89760 

clatatlgca aaaacactca agtggaatcc glccaccgaa ggctgtglaa cacaaglltl 89820 

ggatacggac attaatacac ttttcaatca acacggggat tcgctggctc aactaatatt 89880 

tgaggttatg cgctgtaacg ttactgacgc taagattata ttaaaccgcc cggtttggcg 89940 

aacaaccgga tlcllagatg gatgccataa tcaatgcltc cgtccaalcc clacaaaaca 90000 

cgaatataac aitgctctat ttcgtltaat tigggaacaa ttatttggcg cccgcgtaac 90060 

taaaagtacc cagacctttc cgggaagtac tcgtgtgaaa aacctaaaaa aaaaagatct 90120 

agaaacttta cttgatlcaa tlaacgtgga Icgltclgca tglcgtacct accgccagll 90180 

glataacctg cttatgagcc agcgccattc gttctctcaa cagcgttaca aaattaclgc 90240 

ccccgcttgg gcacgccacg tgtatttlca agcacatcaa atgcacttgg ccccgcatgc 90300 

cgaagccalg clacaaltag cgctalcgga actgtccccg ggalcglggc cgcggataaa 90360 

cggggcggta aattttgaaa gtttataacc cgttaatacc alatatggac atccataggg 90420 

ggggttacat aaatacfaag cctctgtaca.acacaaaggg cctctaacaa tgcactgaac 90480 

cacaaccaag clatggacgc aacgcagatt accttggtla gagaaagcgg acacatllgt 90540 

gGCgcaagca tatacacatc clggacacag tccggacaat taacacagaa cggtctttcc 90600 

gtgttatact acltattatg caaaaactca tgtgggaaat acgtccctaa gtttgccgaa 90660 

allaccgtac aacaagagga tltatgtcgc laclccaggc atggggggag tgtttctgcg 90720 

gcaacglitg cglctatctg cagggcggcg Icctcggctg cgtlagacgc ctggccccil 90780 

gaaccactgg gtaacgcaga cacctggcgl tgtctccatg gcactgcccl ggccacltla 90840 

cggcgcgtat laggglUaa alcgUllal tcgccaglaa callcgagac Igalacgaal 90900 

acaggtcttc tgttaaaaac aatccccgat gaacacgcgt tgaataatga caacacgcca 90960 

tclaccggag tallgagggc laallllccc glggccattg atgtltcagc agtcagcgca 91020 

Iglaacgccc acacgcaagg tacglcgcta gcctacgccc gcctgaccgc actlaaalct 91080 

aacggfgaca cccagcaaca aacaccttta gacgtggagg taatlacacc aaaggcctac 91140 

alacgtcgga aalalaagtc tacgtltlcc ccccclalag agcgggaagg ccaaacctcc 91200 

gatUgllta acctlgaaga acgccgcttg gttcUagtg gcaalcgcgc aattgiggta 91260 

agggtacict laccgtgtta tttlgactgt ttaacaacgg attccaccgt UcatcUcc 91320 

clllcaalal lagcaacala tagaclglgg lacgcggcgg cgltlggaaa acccggggit 91380 

gtccgtccaa tctttgcgta tttaggcccg gaactcaaic cgaaggglga agacagagac 9)440 

tacllllgta ctgtcggall tcccggalgg accaclcttc ggacacaaac tccagccgtc 91500 

gaatctattc gcacggclac ggagalglac atggaaacgg atgggltgtg gccaglaacc 91560 
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gglatlcagg cclttcatta tclagccccc 
gtgcaggatc ttattgggca aatccctcaa 
tgggacgcgg gccggatatc taccgtcttc 
atggcaaagt ttgaltlcag cgccttltll 
cattttagat taggcaaaat cgtcctggct 
cccgcgtlgg tglcltttlt Igggggglta 
attattttta tagccaatga aattagcclt 
tttgctatat gtacttatat aaaagatgga 
cgcaatgtat gttcagatca ggcacgttgt 
agagcagtca cgggctiatt acgaattcaa 
ccggtactcc gggtcgaggg tgtgtacact 
tggctgtgga atttacaaac aaacacgcct 
caggcggcgc gagattlaaa ggagcgtctt 
cgagaacgga tacaggaaaa ttgcatatgg 
caagttgtgg aggc(gccag aaaaacatac 
cgttatactc cggtatactg gagtcttcag 
gcatcttatc tgacatacgg acacatgcaa 
atggttcgta atcccaaccc acatggacct 
tcgtgtgcct gtattccccc catagactgc 
tttgtcacta ttattaacca tcltctagat 
aaatttactg acgatcccct tgcttcatat 
ccgcaacaac ccatccttaa aataaaaggt 
tatacgtttc aaataactga acatttttcg 
aatatacgct cttctgatat tccgaatctc 
cttgcaccac accatcigga cagggggggg 
ccccacatga atatatagcc tttataatat 
acttaacaaa catataalgc ggcaatacgc 
calacaltag agtgtttaac aaccataaaa 
ccaaaggtcc tatttgacac tcaacgcgtc 
atggagatgc cccggagggc ccaatgcctl 
aalctaggac altatccggg cggaatagag 
cccccaccgt atacacccta tcttcaaccg 
acgctggttg agtaacacac tccatgiagt 
cattcaacac tactaaaacg gUtctlggt 
agtttgccaa aaagcgtggc ttcaaaccgg 
gtallgcllg latlclaaga tctlcgatca 
glgttagtaa gttgtcgatc gltacgctgc 
acalcccatc ggccatcccc gcgcctccgg 
tccgctgcat ttaccttgtg tacccgtaac 
galaggtttt tatatccaac algcatgtat 
clllcgtcal ctlclgtagg glcaggcaaa 
ccccgtlfta ttacctctgc gcgaacctgc 
laggactctg llctcgcctt Ittaaaaata 
acctcgclU gagttaccaa gaatcctaal 
ggcgcaacta gtaatgagat tgacgcattt 
Uailgllla cccgglgaag cllaaaacag 
aaacgtttta talcalctcc alaagggggg 


tggggacagc atcccccctt acctccgcgg 91620 

gatactggac atgcagatgc aactgtcaal 91680 

aaacagcctg tacaactaca agalcgtigg 91740 

cccacgalat actgcgctat gltccccatg 91800 

agaatgcgtc gaggaatggg gtgcctaaaa 91860 

cggcacatac tcccgagtat atacaaagct 9)920 

tgcgtcgaac aaacggcctt ggaacagggc 91980 

-ttttggggaa. tcttcaccga tttacatacg 92040 

tcggccttaa atttagcggc cacctgcgaa 92100 

ctaggtctta actttacacc cgccatggaa 92160 

cacgcattta cctggtgtac cacgggaagc 92220 

ccggatttag itggcgtgcc atggcgaagt 92280 

tcaggactcc tatgtaccgc aacaaaaatt 92340 

gaccatgtcc tatacgacat atgggccgga 92400 

gtcgattttt ttgaacatgt ttttgatcgc 92460 

gagcaaaatt cggaaacaaa agcaataccg 92520 

gataaggatt ataaaccaag acagataatt 92580 

cctactgttg tttactggga attgctacca 92640 

gctgctcatc tcaagcccct tatacacacg 92700 

gctcataatg atltttcaag tccatcattg 92760 

aacttcttgt ttttatgaca aaaaaacacg 92820 

ttatttaclt tacaacccgt ggtgaatttt 92880 

gtgltaccat ggtgcgattt aaccaccaaa 92940 

giaaaggtcc atttaacaat cccgggggta 93000 

ttccgtgggg caggtcaaaa cgctgaccca 93060 

tgggggccgt tccaggctga gggttcagta 93120 

gggtttttgt aaaggggttg ttalcaacga 93180 

ctccctcala taaaaaccga cgcattttti 93240 

laagatatac agacaatigt acaaacagcg 93300 

ccagatacat taaaataaca cataaggtaa 93360 

Icatccgala gattaacagg cgcggaggca 93420 

cagttaatac ggaaaaaata aatccgcgga 93480 

aacgatcaca ggacacctca cttgaatcac 93540 

gttccggitl iacgcgcagl gaiacaacag 93600 

ttacctcccg cgcctcgcat acgaatctlg 93660 

cgtcgctcac atccaacccc Icttcggctc 93720 

aacctaaaat gclgggtata tttattccgg 93780 

tltgctcgaa ttttatccag taaggtcgaa 93840 

ctctcagggg ggtgtccltt cataaaalgg 93900 

tggttattta ttttattggg ttccgggatt 93960 

ccccaggaag gacttggtgt Ictccglggg 94020 

atltcatata ataitcggal tlgggalaaa 94080 

gcctggcata actctlcclc tgacclalgt 94140 

cggglggccc gtaatatgaa (gaaaaatac 94200 

gaalalgata cagaaattic ctggccitga 94260 

cgaacaaglt cctglttcca tagctcagac 94320 

alataacgag atlgaaaact attggcaata 94380 
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talgcalcat cccclatlal gccggtaaga 
cgtgtttctt ctgccattgt aatatgtgac 
Icccgtaacc gtttcagctc tccttclttg 
acatccttga gacccicaal ggttttgaat 
ttgatactgt taaccaccga agttttaaac 
gcccccccgt taaaggattg gttggccttg 
ccacttcctt ccagaatgtg attgcccgtt 
atalclccaa caigtctcat gltttttaag 
gccgalccag cccgtgttgl alcgttctcg 
tgagatctat catcttcatt ccggcgacct 
acttggcaga cgcgagcatg ttcacglaat 
cgctglaagg gtgaglcaaa lactacaccc 
aaacactctc ccttcatgcc cgttacatca 
ttataalaaa gacgcgtcct atcataatcc 
aggcttgtga caaccgccgc tcctclggcc 
gacagttctg ccgcttgacc catatacgta 
gatcgtacct ttcttacaac gggcacaata 
gcaaaaccga cccttccalt taaaccactg 
aactcaagta acgatgactg taaigtttga 
cgtacggctt ctgatictcc acatagccca 
llacaltgtl ggatgtggtg ttcccaatcl 
aacgcgttca tcaaaacggt Igccigaact 
gcgctatata tgccttgtcc atcggtatat 
aacatacttt gcgtggltgg gtgtattaac 
aaccctatat ccggggcgta ctcattccag 
ttlgggttac ttccattcaa gccctggtca 
tcactaccgg aactgllalt aaaaagagac 
aagatcaatt Ictgtagaca gttcttcacc 
tggatttgat gacagigtat atliaaactt 
clcacggall cgagaacltg ccgcaallac 
UggUlaaa cagitaclcg aactgcaagc 
cttctccgtt tatttaatta gcggaaatgc 
gcltaacgaa gctalcgatt gcallallac 
tcatgctaag ttatcaacgg ciiatgcgag 
tggttttcgc ggaaafcaca ttcaggctca 
gaccccccct Iclallgagg acctgcaaaa 
aattgataia acaaaacgag tgtttcaaat 
atttaaaacc clgtgggcaa ttgaacgttt 
aaccgcgttl alcgcatgcg gttccctlcc 
tgatgaagca ggaltgctag ggcgtcalat 
tttgaatgct atatatcaaa gccctcagta 
cgtcggttcg cccacccaaa ctgactcgtt 
Itcacacgla actcctagtg aaaatalact 
Icaalalact aacalclcac alaaclgggc 
ggacgattli ggaaatcttt taaaaacgct 
Igcgcglctg gtcgalacal llgllglacc 
tcccggalgg acgcgtclgt attcglcgca 


tctataacct cgtgalttaa atcggcaala 94440 

ccttlagatg gctttatttt taccctctct 94500 

aactggagcc tttcggtcag atcgctgttc 94560 

aaattattca cataaccctc gagcatgccg 94620 

gcactttgaa cgtttgttgt tccggacatt 94680 

ccaaaccccg gtfgtgatgt gtccaccgat 94740 

tcttctagal aggaacgtac ggtttcggta 94800 

ttaactatta gctttacaag tctagacgcg 94860 

cccattalac gatcaaccgc acgtgtgctg 94920 

attaacacgc gcaaaggggc tglatttaaa 94980 

gcataacagg ccaacacctc cccagaaagc 95040 

tccccacata caacgggcgg ccacacgacc 95100 

tcctttgcca taattaatct tcggUataa 95160 

ataalagcaa callltgcat acactcaact 95220 

aacgttgcat cggcaacttt taacatctgg 95280 

tttaatggtg caggggttcc aUctgttct 95340 

cctacacagg ctatccagtc cacgtattig 95400 

gtatagagac aaccggttat tccacgcaga 95480 

cgccaggttt caaaaacclg atgtgcaagc 95520 

taacgttccg ctagagcccc ggcatgcagg 95580 

gctgctaggt Gctcataccg agttgcatcc 95640 

iggcgaatta cagittccgt agaccgtaca 95700 

ccaaagtcac cggctaggat tlltcgaaac 95760 

atccagccat cttcctccgg aaatgtacaa 95820 

tataiatcga acatgtictt gtattggtca 95880 

atagaaacag aacttgctat ccttttttct 95940 

gttatitcgg ccattgaaaa ccacgatgaa 96000 

caaaaacgtt tttaatccag agacgcccaa 96060 

cacctctatg catagcattc aacctatcct 96120 

gattccaaaa gaacgtgltc cgcggtlgig 96180 

gcctcctgaa atgcagagga atgagctccc 96240 

cggctccgga aaaagcacgt gtaiccaaac 96300 

cggalccacc agggttgctg cccaaaatgt 96360 

tcgtccgata aacacaatct ttcatgaalt 95420 

gctgggccgt tacgcatata actggactac 96480 

aagagatati gtatactact gggaagtttt 96540 

gggggacgac ggtcgcggag gaacatcgac 96600 

gcttaataaa cctacaggct caalgtccgg 96660 

ggctlltacc cggagcaacg ItallgUal 96720 

tctcacggcc gttgtttact gttggtggct 96780 

cataaacggt cgaaaaccgg tcatagtatg 96840 

agaatctcat tttcaacaig acatgcagcg 96900 

cacgtatata atclgcaatc aaactctgcg 96960 

aalcttlatl aataacaaac gatglcaaga 97020 

igagtacggg ctacclatla ccgaagcaca 97080 

tgcatcciat attaacaatc ctgctaalcl 97140 

taaggaggtg agcgcgtata Igagtaagtt 9720O 
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acacgcgcat ttaaaaclal cgaaaaatga ccatttllcl glglUgcct taccgaclta 97260 

tacattcatc cggctaacgg calttgatga ataccgcaaa ttaacgggac aacccggact 97320 

ttclgttgaa cattggatac gggcaaactc cggtcgthg cacaattatt cccaaagccg 97380 

agalcatgac algggaacag tlaaatacga aacacattca aalcgcgact taatlglagc 97440 

ccgtacagac atcacttacg tgctaaatag tctcgtagtt gtaaccacaa gactacgtaa 97500 

gttagttatl ggattcagtg gtacatttca atcgtttgca aaggttttac gtgacgactc 97560 

cltlgtgaag gclcgaggag agacalccal cgaatatgcl taccgglttc tgtcaaacct 97620 

aatctttgga ggcttgatta acttttacaa ttttttgtta aataaaaacc tacatcccga 97680 

taaggtatcg ttagcataca aacggttagc tgcctlaacc ctggagltal tglctggaac 97740 

aaacaaagcc cccllacacg aagcagcggt taalggggcg ggigccggga ttgactgtga 97800 

tggtgcagct acttctgccg ataaagcctt ctgctttacc aaagcccccg agtccaaagt 97860 

aacggcctcc atacccgaag acccggalga Igtaattttt acggcactla acgacgaggt 97920 

latlgacttg gtatactgcc agtacgaatl Itcctatccc aaatcalcca atgaggtcca 97980 

tgctcagttl ctgttaatga aagctattta cgatggtcga tatgccatat tagcagagct 98040 

ttlcgaaagc agctttacaa ccgccccctl lagcgcgtat gtcgataatg ttaatttcaa 98100 

cggaagcgag cltttgalcg gcaatgtgcg gggggggctg ttatctttgg cattacaaac 98160 

agatacgtat acccttttgg ggtatacltt Igcacccgtg ccagtctttg lagaggaact 98220 

gacccgaaaa aagctgtacc gcgaaactac cgaaatglta latgclctac acgtacctct 98280 

tatggtctta caggatcaac atgggtttgt gtccatcgta aacgctaacg tatglgaatt 98340 

taccgagtct atagaggatg cagaattggc aatggccacc acggtggact atggccttag 98400 

Itctaaacta gccatgacaa Ugcacgctc acagggtctg agtttagaga aggtagctat 98460 

ctgttttacg gcggataaac tgcgcctaaa tagtgtgtat gttgccatgt cgcgtacggt 98520 

ctcctctagg ttcltaaaaa tgaatctaaa cccictacgg gaacgatatg aaaaatccgc 98580 

agaaallagc galcacattc Itgccgctcl acgtgalccc aacglacacg ttgtglalta 98640 

aagcaltgla taaaaacacg calgcgggcl tgclgttctc alttclaggt tttglctlaa 98700 

alacacccgc catgagcatc tclggacccc caacgacgtt tattttatat aggttacatg 98760 

gggttaggcg ggttcttcac Iggacttlac cggatcatga acaaacaclc tacgcallla 98820 

cgggtgggtc aagatcaatg gcggtgaaga cggacgctcg atgtgataca atgagcggtg 98880 

gtatgatcgt ccttcaacac acccatacag tgaccctgct aaccatagac tgttctactg 98940 

acttltcalc alacgcalll acgcaccggg alllccacil acaggacaaa ccccacgcaa 99000 

calltgcgal gccglltatg Icclgggtcg gtlctgaccc aacalclcag ctgtacagta 99060 

atgtgggggg ggtactatcc gtaataacgg aagatgacct atccatgtgt atctcaattg 99120 

Uatalacgg tttacgggta aacagacclg acgatcagac cacaccaaca ccaaccccgc 99180 

accagtatac atcgcaaagg cggcagcctg aaaccaacig tccttcltca ccacaaccgg 99240 

cctlltlcac alcagacgac gacgttctlt cgttaaiatt acgggacgcc gcaaacgcgt 99300 

aaagacagat Icaagactaa caltlalccc aaclgaltac alltcalacg cgaalaaacg 99360 

acacaaaaaa lltatallta acggcUUa altlgaagac acctatcclc llaacgllga 99420 

Igagccltgc aggtlggglg ccgcgcttca ccgglaltat acataaccga UUccgtgl 99480 

liacggcagi cigaccaltt accaglglat glctgtaala cgacgtlglt glglcccgac 99540 

aaaattaact cgcglacaaa tttctgatgt tcccccggcg tggcaacgct ggcatttcca 99600 

aacacaltac glklcglac glccalgacc gclallttca gtatlaattg gllgglcggt 99660 

caaagtalll Iccllalgla aaaggacacg alclaaagcc gtaaaclcal acacaaacac 99720 

Igglaccaac ggacgcgalt llccglccgt tgagcggglg taatalcggc gagglcUcl 99780 

tgcacgaala ctctcgtaca glaggtttct gacacggggl gcatgggltl iltgacacaa 99840 

cacaaacall Igcaggctcl tatgactgga Iggatlgaat llalllllag ataggglcac 99900 

gtgtttttgt cgtgacacgc ctcgaccaga aaaggctgcg gtlUcglac acgcgaccgt 99960 
lalttcacag gcgticataa ccaagclgcg gcggalggtg tcggltaalt glclccgccc 100020 
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aagttcglca atagatgata ccalgaacaa cgtatcaaat ggtacatagt cgtctitggt 100080 
tttctcaata cagcccgcgt gcccaatcgg aaattttlca tttgcatcaa cgctatttlc 100140 
Igtaaaalcg tlclgaacac Iglgtlggct ggctacctgt tlaaaalKg ggalcgaaca 100200 
cggtccacga tgcaatcccc aaccccattg aagcaatgcc gtcggtacgg aaggaggcaa 100260 
ctccgaaaac attatggtac gcaagagggt cgattggagt gtUtataac actccaatcg 100320 
atctcgggtt cgcctttacg cgtaaaatac tcattggctt gaacgaaatg tcgacaattc 100380 
cgaaatggaa cacgggacaa tggcgacgga tgcgcgtgtg ttagcaccag atgacatctt 100440 
gaattcggtt gggttgtctt ctgtgcatgc gcaccccaca gcataaaaac taacccfgta 100500 
cggttctcgc ataacctctg tagcacgcgt tgcaccagcc gcccccagcc taagtataca 100560 
tgcgaccccg gagtcccgcg acgaaccgta agcgtggtat tcagcaataa caccccctgc 100620 
citgcccaac tctccaggca tccgtgaglg ggcggagtca tatttgggta Igat.tccatg 100680 
agggccgcaa aaatattttt aagactagac ggtggtgtta tgccacgttl tacactaaac 100740 
gctagcccat gtgcaigtcc cgcggtaggg tatggatctt gaccaataat tacaacgcga 100800 
atgctctggg glccgcaaaa tcgcgtccat gcaaaaatat cgcctgtaga tggaagtatt 100860 
tcttcccctg aattlaaaag acgattgtat tctaaaaaaa tacctttcgc gtacggctct 100920 
ttaagitcgt ccgacaacag gtcataccac tcaggggaaa tgttaaactt gctgaaaact 100980 
tcaaccgaat ccagttgcga agagacgggg gtgaacgttt ccgtgtcgta atgatgtgac 101040 
atgttattta acttgaaggt tggggggtcl agcttaaccc ccaaaggcag cccgcggggt 101100 
cgcttgcggg Ittitttggt aaccggatgg gccaaaacat aaatgtcctt tgaatccgat 101160 
agttlcattt cattggcata cgcgttggaa caaacggtcg gctccccaga cacatccatt 101220 
ttccgggata tttgtggaag atggaglaga gtctacccat acaccggaaa gggcatccaa 101280 
caaagcatcg cgtalgtccc cgcttttatg ttcttcacca acagattglg ccagcccctt 101340 
taaggtgacg tatggatttg tccagtacgc cafttglttg tctttaaacc aaagtataac IO140O 
ttccggtact ggacatittg Icttaaccac gattcccgat agcgcctcgc tgaggtttga 101460 
taccgggggt gccgcalagt cccacgcctc atataccgat gacacgcacg gf tccgital 101520 
aatcaaactc acaiccgata gcggtttggc tccaaaaaac aacggaglgt cgtcttggag 101580 
atgaagacaa tacgcgattg tgatagtttt taaaaaaact atctgcagta accatttatg 101640 
tgatgccalg acgcttgtgt ittccctlca ctacgacgtt gtcglalcct Itgaaaaact 101700 
tgaccactct aatggaagca tggacaagta tgagttttat atatacagtt ggcctttagt 101760 
laaactcttg gtgtcatatc tcattttcct aaaaagggcg atcttaatai gtcaaacglc 101820 
acggcgtgcc gacaaagcga atttccatgc aagatttgga tglagtattt atacacccaa 101880 
tcacatglca cgtattaagc tttacagtcc cccgttatct gatataatca cttttcKaa 101940 
cacgtcatcg ggaaaacaga tgtttatatt atacctctcg cgglcaltta cggcaaatac 102000 
tlagaccgtt ttcaagcgga ctgaaaacgc Icaaaltgcc ttttggaggc clgcccaacg 102060 
gccattatcc cttggatcla agatlgallt gcggtaacgt ttgccaatca agctitaaaa 102120 
acgtacccca aacttaaaac gctcaaattg ccttttggag gcctgcccaa cggccattat 102180 
cccitggatc tgagattgat tlacggtaac gtttgccaaa cccacgcatt icagtttaaa 102240 
tattlctaag cattcttagl gcgtacllgg cagcgtgcll aaaatalcaa ccaalatcca 102300 
Uatgctaca cgtttccttc latccgtttc aaiccaltaa aagtccatta acaaaaatga 102360 
tgcaicatac ctaattcacc taaaaacctg actcattgca gcagcgtttc ctccttgcag 102420 
aclalccagt tggcatllla aacgggtccg gctgcctaaa ccgaaaacac cgttgccttt 102480 
actglaagta caaaactaaa attiatalU gcglgcgtat (ttgtaacat atatgccttt 102540 
tatccccccg caagtttgct ilaccctcgc cttcaccacc cccgccacct tccggccatt 102600 
ttaataacll taatlgclat aagacatacc caaaccggat galllttgcc gclggaaaaa 102660 
cagcttctaa ttltcccgtc tcaactcggc cUggttgca tctccaagla tacclltagt 102720 
llgctcccgt agaggtglal aaalacaaac ggtgacaagt atlgagcgta atclcaaalt 102780 
tltgiaain agggcggagc gcilacgaca gcacatgcgt actgtlagac tgttatgttt 102840 
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attgtatttg cagagcagga tgccccggtt 
tcgtgtacgg acttaccagg gggcagtatt 
tacgaccaat agcaacaclc aggtattttt 
tacagttggt aataaagcag actgtggatg 
actaggactt cttcaicttg tttggaalac 
tggtaaggfg tttcagtgaa cclgalgltg 
cctgtggaga ggcaactttg cgggttttac 
tcaggtctai tgttaagcat cgtttaacgt 
caccccttgc gcttcccggt ttaatccccg 
gtgtatttac caatcgggta tccctttcat 
tttctggtct tacaattgga cctgtaatla 
ttlgcatggt taggcgggtl ggalcggtac 
caaacggtcc Igltgaatca tgcaaaagac 
cacgcccgta aatacctata tagtttaata 
gttgatacag ttccgcaagl tgatcatcaa 
ggaatctcgc gtttccctct gltcctctat 
ttcgtgggtc ttgattaalt cccacagata 
tccggggitg ctgtgcagat tcaatcgagc 
caggtlggtc tttaaaaaat accUccgta 
caccagggct cgagictcgg gtcggiggtl 
actcigctgt gggclctcta gccgacgatt 
gctcccgact cgatcttgat gttggctgtt 
gtggcagaag atctatgaca Icicccggta 
cagaaaaacc atcgtcgtcg gatgggtgca 
cgaicttatg caggatggal tgcactggac 
aggtccatgc ccgaalacaa acaaagcaga 
gatcggaaac gglgcicatg calafggtgc 
taccgcccgc taatatggta tccatggtaa 
caaacacgta gcagaactgc catgcgttct 
taattgglac caacgaagac acacccctat 
ccactaaaac gtgggtataa aatglgtatt 
aagttgattg gtataacctt gggccgggta 
ttatitagai aaagagcgat acgaagacat 
aaggtaagtc cacaaacaaa agcactgtat 
tccattagag gcgtacaaac aatactggga 
ccccgcaaac gcgcggggag gtggggtcgc 
gagggctggc ctcctctccc ggggtccgcc 
tcgggggggg glccgaccag cccgcccgtc 
tlcataaaaa ccgttccgct tttattaaca 
gagaaaagga ggggactccg (cacccccga 
ccccacacat cgtccicgtc clcggaggac 
gccgggcgca aacccacccg gcgglctcgc 
accccaaagg algaccccgg Igcgtccccg 
gcglcltcac accccacclc ccaatcgtcc 
gtgcgccgcl glcgccccgc ctgggtUct 
aacacgaacc gtgllccgtc gclcccclcc 
ggccacalta clcigggaal cggggggagg 


actccgagac cggattgcgg gcattccgaa 102900 
tacaccttgg gttccagata taccaaccct 102960 
aaaalgcacg tttaaigatc alaatttaca 103020 
tttaaggcat tlcctlcccc ctcccaacaa 103080 
ctttacccgc tttaccggca gagctttttt 103140 
atccggaggt ggagggggta ttggactccc 103200 
ttcccttaca tgccgaatca gactcagatg 103260 
ctctgccggt algaaataaa cggcgcttag 103320 
gtaacacaga aaaaagcctg actttttggg 103380 
cgccacgaga ggtctccccg gttgaggtgg 103440 
gttggatggc tgtatclttc caggtccagg 103500 
atcgatccaa caagaataac atgtttgtta 103560 
aacgcaggga tgtttttaat cccgcctcat 103620 
Icaacaittt tgtaggctct acaatttcgg 103680 
gccatccgag taaaggttgc atgtaacacg 103740 
ccgtggctcg aaaaggcagl ctgtccatgg 103800 
ctggacgatc acggtagtcc tgccccccgg 103860 
catacaccac cgggglcgcc gatcgaacag 103920 
aaaatgatgc ggtagagcat gttttggtta 103980 
gtatagaatc ctgtlgagag tcacttggtg 104040 
gaaggggccc agggtitggt gaitgaalgg 104100 
ggatggactc ccgactcggt cctgggctlg 104160 
ggatglcgat ggaatctica aatgacggcl 104220 
citcatattc cttgtaactt gtatcacita 104280 
accggcagag aggacactgg acgctggtgg 104340 
agtcgtgcaa acacggcatg gtttttccga 104400 
agglatlafc cgaagcgtcg gaggtgccgc 104460 
caactggctg tattctaatg (ccgggcatc 104520 
aaaltgtgag tigtggcgag tacattttta 104580 
afccctccac ccattlcttt taaglcccac 104640 
ggggtaggcg gacagtccca acaaacaggg 104700 
tacagctaag tgacatttta gattcigtct 104760 
ttctccaccc ccctgtaata cccgtaaata 104820 
ataggaagtc gggtgtatlg ggacagttac 104880 
lagggtaaig caagtccccc ccgatggtcg 104940 
titttttttt ctctctcgag ggggccgcga 105000 
gggcgcccag aaaccggggg ggggttattt 105060 
gcccgcccgc acagacagac agacactttt 105120 
acaaacaglc cgcgcgccag Iggcgctcac 105180 
ctctgcgggg ggctcctccc cccgcgccct 105240 
gaggacgagg acaacagctc cacctlgacc 105300 
agcacacccg gggccaccga cacgatgctc 105360 
Icgtccccgc ccccclcclc gctgtcccac 105420 
agctccaaag cgtgttctct gtcgtctgcg 105480 
gacggccgtt ccgagccccc gtggtgtccg 105540 
aacaccgtct ccgcggcccc aaaaccgggc 105600 
gcatlccgag cclcgtccgc cgacgcatac 105660 
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agcgccaccg accgaccggc cacgggtgga agcacgagtg gticlgcggc agggtcgggt 105720 
tccagcaggg cgtggcggca aaacaccctc gcccaggtgg gtacglcgcc ggcctccggc 105780 
ccggcggccc ccggtctccg tccctcggga aggaagacgg gtcgaagcgc ggcacccagg 105840 
ccccatcggl ttgclgcgcg gtggctatgl gccgcclcgl ccacaaagic ggclgccccg 105900 
agccccagac cccgagactg tcgcgcgagg tccttgcaac cgtcaaaacc cggcagcacg 105960 
tactgccggt attcacgggg cgacaggggg acgcgggtcl tggggcccgc gcgggtacac 106020 
acgglglalg cgacgltccc accgcggcac aaacacaggg gltgltcgcc cgggUcagg 106080 
ttggcaaacg cagtctcgat acgagcaaaa ctcgctggcc caaaggtgcg cgacgatgca 106140 
aacacggccc gggcgagtcc ttctgtgacc gccgagtctg gccafcggac gacggcctgg 106200 
gcgtccgglc gcgccggggc ccggacgtac acgtgatact gagacaaagc gggtccatcc 106260 
ctgggccacc tctcgagggc caccgcgtcc aacaccagca accggcgccg ggcagaggcc 106320 
aaccgcgagc clagatactc gacggccccg gcaaaggcca ggtclcgggt cgacaglaat 106380 
aaaacgcccc gggcgttcaa agcggacacg tccggcgggc cggtccagtt cccggcccag 106440 
gcatgagtgc tcggcaggca caaccggtta ctcagggctg ccaggaccac agacagtccc 106500 
cclcgggatg gaclccatga cgglcccgga tclgtcgcga gggtgctctc gagggggccg 106560 
ttgatgtcct ctccgggcaa cggatcgtag atgatcagaa gcctcacatc ctccgggtct 106620 
gggatctgcc gcatccaggc gcacctccgt cgcagcgcct ccactccgct gggtggacca 106680 
aaccgtcggt ctcctccgcc cggacgccga gcggcgatt! ccgccaaggc gccgggatca 106740 
aagcttagcg cagggcgcca ggccgtggga aacaatgggt cgtcgaccag acgggcgalg 106800 
gtttcggggg tacagtacgc cltgcgagcc tggtccgacg ggaccggggl atgcagggcc 106860 
ccccggggaa tacgccgaaa tcccccgttt ggggccggtc cgtcaagtgg catcgttatt 106920 
acggcggggg gatccaccac agggcccgag gtgatggtca cgggctcgga lacccgcctc 106980 
Itggccltgg aaaccacatg atcgtctgca acccgggcgt ccgcgacggg tgtctcccta 107040 
alctlglcga ggaggcttct gclctcgact ggclgggact tgcgctlgcg cggagllcgl 107100 
aaacgatcat ccggtggaca cacagaaaga gagcgtgcgg cggccgacgg ctgagggtcg 107160 
ggagcclgtg tggccggggt tgttggagaa gggtgaccgc gggagatccg cgccgccgga 107220 
clggagcccg ttgcclcggg gtatgccalg clggcaaagg clctgcggag actctgtagg 107280 
ataaagtgtt Ittgggcccg gtcgtatcga cggctcalag ccacggccgc ggccgcgtgg 107340 
gggagagccc agagggcctc ccccgtggcc atggcttcgc clacatgcgg aacgggagac 107400 
gctacgclcc ccgtaacggc gglacccgcc cgtcccggtg gcaacagclt Itggtagaac 107460 
tggttcaggg ccgagttgac accgglcagc ttggggttcl ggagccaigc tatagggtct 107520 
ctgtctggac agtagatcag gttaatcagc gcgcggtact gtctagccgg atctcccaac 107580 
tccggcacgl aaagcggcac gggtlccglt gaggcctcgt aacgagcccg cgccgctctc 107640 
acagcctcat cctcccagtg accctctctg gtctccccgg acggtccaaa ccgcaccclg 107700 
ttggatggga ggggtgccga tccgggccaa gggcttccgl cgggcatcat gagcggcccc 107760 
gacaccgggg gaaltatcgg ggltclggat cgcggcaggg aaaatgaltl clgtclctgg 107820 
cgccccggtt cccccgcaag acgtltgglc tlacgaa(cc Icggatcggg accgclgatg 107880 
gatcgalalc ccggttggat attttgtttc gtcgacccac catcattlga glccgaatca 107940 
Iccgaalltg acggggaagg ggcglgltcg cgtccggacc Igctgcctgt agtltcaclt 108000 
cccaccgaaa cgcgccgggg ttcatcgtct tcatcctccg atgacgatcc ccacgacgag 108060 
gaagaggatg aagacgaaac aaactcacga clctttggct (ttlctccac Igggcfgtca 108120 
tcctcaatcg ggtctggtgc gtgggalctt cccggcaggg ccaaaaacgc tctaggltlg 108180 
ccccccgacg aacgtccagg gacgcgaggt gttatacccc gggcatcalg tltccllggg 108240 
cggglalcal cggtctcaaa cggcagglcc gcctltgccc ccllagcggg aacgclglcc 108300 
gaaaggacgt ggtacaattg ctcaaccggg ccgggtacag glccaccggg tliccgcgcc 108360 
gggagtggga cctlaacclt caaagtcttt ttcttcgggc Ictttccctg agcgggccgl 108420 
Igagttttcl ggagaactac tccglccccc galgcatgcg catgacccgc ttgclcatcg 108480 
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cccggctttt tacccgagat ggactgagtt tgtctgtctc gatggaccac cgacggcaaa 108540 
cctgglgaal llccCctcgt cgttlgtcgg ggtalagacc gctggtcttc ccgltgatcg 108600 
ttcccggcgg cglciccaac aggagacgcg ggggatacag gggagaaggc ctgcgggaac 108660 
ggaggggtcg tacctctgcc cglttcccca tcgttcatcg gtggttttgg agacctagca 108720 
agcttcgttc cgagagagac tglctcaagg gagcgatcgg ctcctgttgg itctcgcgcg 108780 
ccggcctccg agaatcgggt gtggaagacc tcggccagcg ggaltacagg cgagcccatt 108840 
agatcctgac cgtcclcgca tacgtagtcg tcttgtgtta gctcltcgcc aacatcltcc 108900 
gttctgggtt ctggtigaag tcccgatacg gagggaattg aaacgatclc glgttcccgt 108960 
cccaccatga ccccgttctc tccaaatagt agatcgtcag gctgaclcga ggtgaccacc 109020 
cgggccclgt gttcggcggc cgccgcggcc gcgtccaaca gglccaltaa clccaaagla 109080 
tcaggcgacc ccgcgcgttg gggtgtagag cgctgcatcg gcggcgtatc catcgcactg 109140 
gggtgaattt agacgtaccc gagttttcca aacgctctcg cagccttcaa aggattgcga 109200 
ttgcggttgg tgagggagtt ccaacagtac ttaaaacgtg ttgtgccccc ccctcgaccg 109260 
cataittcct ccccgtgtcg tcaccgtgla aatattclta atgataagac gatgiagtga 109320 
ttggacgaga ctcgaggcgg gaagttcatg gaccatagta Igcgtttaag gagagaccgc 109380 
tggttggcga tgtacgcccg gtgtctattt ccgcalacct tacaacatca taacaaggga 109440 
taccagacat gtgaatttca tttacatatg tltaaataac aaccaatcat cgtgtgtcta 109500 
cagacgatat ataatataca taaacacaat tggggttgtc tcacatgcaa aacatcttal 109560 
ataacacggg ttgtttccac ccalccggca tctagttaat caaatgcacg tcgacgglgi 109620 
glttgggtcc ctctccgtcg tcattacgtt cgcgcaatca acaagcgtat acaccaccac 109680 
ccctcccaac gattatgtca ggcggcacga agcccgcgat aacccataaa atacacacgg 109740 
ggttgtggtg ttcacgtaac cccccgccga tggggagggg gcgcggtacc ccgccgatgg 109800 
ggagggggcg cggtaccccg ccgatgggga gggggcgcgg taccccgccg atggggaggg 109860 
ggcgcggtac cccgccgatg gggagggggc gcggtacccc gccgatgttt ataaccataa 109920 
ttctctaaac cgttgtagaa aatcacaaaa aaatltattc aaaaacaagl cgaagaactt 109980 
catatctgag gcatgtaaac ccgttcgcac ttcctggggt ggaatggggt ggggtggggg 110040 
ggtgaaaaag ggggggggtt aaattgggcg tccgcatgtc Iglgglgtac gccaatcgga 110100 
tacactcttt tgatctgcat tcgcacltcc cgtttttlca ctgtatgggt tttcatgttt 110160 
tggcatgtgi ccaaccaccg Kcgcacttt cttictatat atatatatat atatatatat UO220 
alatatagag aaagagagag agtttcltgt tcgcgcglgt Icccgcgatg tcgcggtltt 110280 
atggggtgtg ggcgggctlt tcacagaata iatatattcc aaatggagcg gcaggctttt 110340 
taaaatcgat Itgacgtgat aaaaaaaaac acacggggcc ccccccttlt tttggtgtta 110400 
taaaggcaac ccaatcgaag gtctcccgcc ccggaatccc ccatlgccat tttacccaag 110460 
tagccttatt catagalgta aacgtttggg tgtglgtttt gttgtgcagg gttcgtccga II052Q 
Itcataacgc gacagcgtcg agtcggtttt aagggaaaag gttacUcgg ccccaaggac 110580 
algllllgca cctcaccggc tacgcggggc gactcglccg aglcaaaacc cggggcatcg 110640 
gtlgatgtta acggaaagat ggaatatgga tctgcaccag gacccctgaa cggccgggat 110700 
acgtcgcggg gccccggcgc gttltglact ccgggttggg agalccaccc ggccaggctc 110760 
gtlgaggaca tcaaccgtgl llttltalgt altgcacagl cglcgggacg cglcacgcga 110820 
gattcacgaa gattgcggcg catatgcclc gactittalc iaatggglcg caccagacag 110880 
cgtcccacgt (agcgtgcig ggaggaattg ttacagctlc aacccaccca gacgcagtgc 110940 
llacgcgcta ctttaatgga aglgtcccal cgaccccctc ggggggaaga cgggttcatt 111000 
gaggcgccga atgttcclll gcataggagc gcactggaat gtgacglatc Igaigatggt 111060 
ggtgaagacg alagcgacga tgalgggtcl acgccalcgg alglaatlga alllcgggal 111120 
tccgacgcgg aatcatcgga cggggaagac ttlatagtgg aagaagaaic agaggagagc 111180 
accgaitcU glgaaccaga cggggtaccc ggcgattglt alcgagacgg ggatggglgc 111240 
aacaccccgi ccccaaagag accccagcgt gccatcgagc galacgcggg tgcagaaacc 111300 


64 


EP1 166 797 B1 


gcggaatata cagccgcgaa agcgctcacc gcgttgggcg aggggggtgt agattggaag 
cgacgtcgac acgaagcccc gcgccggcat galalaccgc ccccccaigg cgtgtagtcl 
tiataaataa atacaatggt ttggctcgtg tctttttttg atgtctgtct gtgggggagt 
ggggtgttgt ggatattaga gggtagaggg tgctggtttg aacgtctcca ttaacccacg 
gggUcccac acgggccgtg tggtatgaat ctctgcggat cccgcggtga gcacccgggc 
ggtgaatatg ccggacltta ctgcacacga cacgataccc ccgcgcacca ggctctcatg 
aacgacgccg aacggtactt cgccgccgcg clalgcgcca tatctaccga ggcctacgag 
gctttlatac acagcccctc cgagagaccg tgcgcgagtt tgtgggggag ggcaaaggac 
gccttcggac ggatgtgcgg ggagctcgca gcggatagac aacgtccacc ctcggttccg 
ccgatccgca gagcggtglt atcgttatla cgcgagcaat gcalgccgga tccacaatcg 
catctggagc tcagcgagcg gctgaiattg atggcatatt ggtgctgttt gggacacgcc 
ggacttccga ciattggalt gtcgcccgat aataaatgca tccgcgccga attatatgac 
cgccccgggg gaattlgtca caggcttllt gacgcgtacc Igggclgcgg gtcccllgga 
gtcccaagaa cctacgagag atcctgacac cccatccctt tatatagaaa aaaaaaataa 
atttaaaaca tacaccggat aaaagcgtac tgttttttat ttaaatttac acgctcggcg 
llgccccggt tcggtgalca ccgggtclta Ictatataca ccgtgtaact cgaacccccg 
tgactccctc caaicgcgtt accaaactct tcttccgtat ccgtagattc cgagtcctcg 
aaatcglcca cttatccaac aaattgtgac gtiatatatc ccaaggcaaa ggccgctccc 
gtcatagcaa alacaaagac aattattagc gtaatataac agaatttttt acgatgatat 
atlttatgtt gatatittcc aattcgacgc aaaaattcat clgccgtttc attttcgcta 
tcactataat aacacltttc agccgaacgg ctcggttgta tggctgttat cgttgtatta 
tltggltgcg ctcgcggggt taccaccgct tccatcagta aggccacggc ctcaccclcc 
alggtgtltt gtccggccai agaaatccag attgtaaggc cagcaggcta gtttaaaagt 
gtttaatacc acaccttttg ataittatal acatgcaaga ttctagatta ttcatcaata 
ggtcgttlaa agcgcgltll calaaacgtl gtcagctala ccgacatlct cacaaagagg 
(aaagttacc ttacgttatt attaaataaa acatgtagac attaltaata atcctaggaa 
caatcaaatc catatttgta agltatgttl aacccctccc ctttttgtca ttatctccgc 
cclcltalaa tcggatcacl ttataagtgl gtcggtgagl atattllgta cagltgllgg 
acaacaggtt tttggttcat taacactatc aacataaglc ggggtataca agtataatga 
acgacgttga tgcaacagac acctttgttg gacaaggaaa gtlccgtggc gccalctcaa 
calcaccgtc acatattatg caaacatgtg ggUlataca acagatgltt ccagtlgaaa 
tgtcgcccgg catagaatct gaggatgatc ccaattatga cgttaacatg gatatacagt 
cttttaatai alttgatggt glacacgaaa ctgaagccga agcctctgtg gcattgtgcg 
cagaagcacg cgttggaall aalaaagcgg galtlgtaat allaaaaacg lllacaccag 
gggcggaagg tlttgcgttt gcgtgtalgg acaglaaaac atgtgaacal gtggtcatta 
aagcggglca acgtcaagga acggccaccg aggcaaccgl gllaagagcg llaacccacc 
catccgitgt acagcitaaa ggaacgttta cgtataacaa aatgacatgt citatattac 
cacgttaccg aacagattta tactgctatc tagclgcaaa gcgcaacctc cccatatglg 
acallllagc aallcagcga tclglatlac gcgcgttaca gtalctlcal aataacagla 
ttattcaccg tgatataaaa tctgaaaata tattlattaa ccacccaggl gatgtttgtg 
tgggagactt Iggagcagcg tgtltccccg tggalallaa Igccaacagg laltatggcl 
gggclggaac aalcgccaca aaclclcctg agltaltggc lagagatcca latggacctg 
ccgtggacal atggagtgcc gggattglat talitgaaal ggclacagga cagaacicgt 
laltlgaacg agacggltla gatggcaatl gtgacagtga gcglcaaatt aaacltalta 
tacgacgatc tggaactcat cccaaigaat tlcccattaa ccctacaUa aatcttcgtc 
gacaatacat tggttlggca aaacggtctt ctcgaaaacc cggatccagg ccatlgtgga 
caaatctala Igagltgcca attgatttgg aglalllgal atgtaagatg ItatcgtUg 
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acgcacgica Icgaccatca gcagagglgt tgcttaacca ctctgtttlc caaactcdc 114180 
ccgalccata Iccaaatcca atggaagttg gagattaaaa ttcattaagc ctgttaataa 114240 
aatattgtat aaattgtgtt tataacgtat aacccgttaa ggcaaatagg gtacaaacgc 114300 
gcaatgtttt gaaatactaa tataaataac ataaccaata gaaacttaat acagagtcac 114360 
gccccattac aacaaggala aaacacggga Icattltctt aacaltgtag lagcgclgaa 114420 
aagcgtcccc Icccccggct cacagagclg ctcttcggtg tagttgggta tactggtgcg 114480 
cctcatttaa tcgcgatgtt tttaatccaa igtttgatat cggccgttat attttacata 114540 
caagtgacca acgctltgal ctlcaagggc gaccacglga gcltgcaagl laacagcagt 114600 
ctcacgtcta tccttatlcc catgcaaaat gataattata cagagataaa aggacagctt 114660 
gtctttattg gagagcaact acctaccggg acaaactata gcggaacact ggaactgtta 114720 
lacgcggata cggtggcgtl ttglttccgg tcaglacaag taataagata cgacggatgt 114780 
ccccggatta gaacgagcgc ttttatttcg tgtaggtaca aacatlcgtg gcattatggt 114840 
aactcaacgg atcggatatc aacagagccg galgclggtg laatgttgaa aattaccaaa 114900 
ccgggaalaa atgalgctgg tgtgtatgta cttcttgttc ggttagacca lagcagatcc 114960 
accgatggtt tcattcttgg tgtaaatgia tatacagcgg gctcgcatca caacattcac 115020 
ggggttatct acacttctcc gtctctacag aatggatatt ctacaagagc cctttttcaa 115080 
caagclcgll tglgtgattt acccgcgaca cccaaagggt ccggtacctc cclglllcaa 115140 
catatgcttg atcttcgtgc cggtaaatcg ttagaggata acccttggit acatgaggac 115200 
gttgttacga cagaaactaa gtccgttgtt aaggagggga tagaaaatca cgtatatcca 115260 
acggatatgl ccacgttacc cgaaaagtcc cltaatgatc ctccagaaaa tclacltata 115320 
attattccta tagtagcgtc tgtcatgatc ctcaccgcca tggttattgt tattgtaata 115380 
agcgttaagc gacgtagaat taaaaaacat ccaatttatc gcccaaatac aaaaacaaga 115440 
aggggcatac aaaalgcgac accagaatcc gatglgatgl tggaggccgc cattgcacaa 115500 
ctagcaacga ttcgcgaaga atccccccca cattccgttg taaacccgtt tgtiaaatag 115560 
aactaattat cccggatttt atattaaata aactatatgc gtlttattta gcgttttgat 115620 
lacgcgtlgt galatgaggg gaaggatlaa gaalclccla aclataagtl aacacgccca 115680 
catttgggcg gggatgtttt atgaagcctt aaaggccgag ctggtataca cgagagcagt 115740 
ccatggtltt agacctcggg cgaattgcgt ggllttaagl gactatatlc cgaggglcgc 115800 
ctgtaalalg gggacagtla alaaacctgt ggtgggggta ttgatggggl tcggaallat 115860 
cacgggaacg ttgcgtataa cgaatccggi cagagcalcc gtcttgcgal acgatgattt 115920 
(cacaccgal gaagacaaac tggatacaaa clccglatal gagccltact accaltcaga 115980 
tcalgcggag Icllcalggg taaalcgggg agaglcltcg cgaaaagcgt acgatcalaa 116040 
ctcaccttat atatggccac gtaatgatta Igatggattt ttagagaacg cacacgaaca 116100 
ccatggggtg talaatcagg gccglgglal cgatagcggg gaacggttaa tgcaacccac 116160 
acaaalglct gcacaggagg alcltgggga cgalacgggc atccacgtta Iccclacglt 116220 
aaacggcgat gacagacala aaattgtaaa tgtggaccaa cgtcaatacg gtgacgtgtt 116280 
laaaggagat cltaatccaa aaccccaagg ccaaagaclc atlgagglgt cagtggaaga 116340 
aaalcacccg tltactttac gcgcaccgat tcagcggatt tatggagtcc ggtacaccga 116400 
gacttggagc tltttgccgt cattaacclg tacgggagac gcagcgcccg ccatccagca 116460 
lalatgtlta aaacalacaa calgcltlca agacgtggig gtggatgtgg atlgcgcgga 116520 
aaalactaaa gaggatcagl tggccgaaat cagttaccgt Utcaaggta agaaggaagc 116580 
ggaccaaccg tggattgtlg taaacacgag cacactgttt galgaactcg aattagaccc 116640 
ccccgagatt gaaccgggtg Icttgaaagl acttcggaca gaaaaacaat actlggglgt 116700 
glacalltgg aacatgcgcg gclccgatgg lacgtclacc tacgccacgl lUlgglcac 116760 
clggaaaggg galgaaaaaa caagaaaccc tacgcccgca- gtaactcctc aaccaagagg 116820 
ggclgagtti calatgtgga attaccaclc gcalglattt tcagttggtg alacgtllag 116880 
ctlggcaatg calcttcagi alaagataca tgaagcgcca tttgatttgc tgttagaglg 116940 
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gttgtatgtc cccalcgatc ctacatgtca accaatgcgg (tatattcta cgtglttgta 117000 
tcatcccaac gcaccccaat gcctclctca laigaattcc ggttgtacat ttacctcgcc 117060 
acatttagcc cagcgtgttg caagcacagt gtatcaaaat tgtgaacalg cagataacta 117120 
caccgcatat tgtctgggaa tatctcatat ggagcctagc tttggtctaa tcttacacga 117180 
cgggggcacc acgttaaagt figtagatac acccgagagt tlglcgggat tatacgtttl 117240 
igtggtgtal tttaacgggc atgttgaagc cgtagcaiac actgtlgtat ccacagtaga 117300 
tcattltgla aacgcaattg aagagcgtgg atttccgcca acggccggtc agccaccggc 117360 
gactactaaa cccaaggaaa ttacccccgt aaaccccgga acgtcaccac ttctacgata 117420 
tgccgcatgg accggagggc ttgcagcagt agtactttla tglctcgtaa tatttttaat 117480 
ctgtacggct aaacgaatga gggttaaagc clatagggta gacaagtccc cgtataacca 117540 
aagcatgtat tacgctggcc ttccagtgga cgatttcgag gactcggaat ciacggatac 117600 • 
ggaagaagag tttggtaacg cgattggagg gagtcacggg ggttcgagtt acacggtgta 117660 
tatagataag acccggtgat caccgaaccg gggcaacgcc gagcgtgtaa afttaaataa 117720 
aaaacagtac gcttttatcc ggtgtatgti ttaaatttat ttttttttlc tatataaagg 117780 
gatggggtgt caggatctct cgtaggtlct tgggactcca agggacccgc agcccaggta 117840 
cgcgtcaaaa agcctgtgac aaattccccc ggggcggica tataattcgg cgcggatgca 117900 
tttatlatcg ggcgacaatc caatagtcgg aagtccggcg tgtcccaaac agcaccaata 117960 
tgccaicaat atcagccgct cgctgagctc cagatgcgat tgtggatccg gcatgcattg 118020 
ctcgcgtaat aacgataaca ccgctctgcg gatcggcgga accgaggglg gacgUgtct 118080 
atccgctgcg agctccccgc acatccgtcc gaaggcgtcc tttgccctcc cccacaaact 118140 
cgcgcacggt clctcggagg ggctgtgtat aaaagcctcg taggcctcgg tagatalggc 118200 
gcatagcgcg gcggcgaagt accgtlcggc gtcgttcatg agagcctggt gcgcgggggt 118260 
atcglgtcgl glgcagtaaa gtccggcata ttcaccgccc gggtgcfcac cgcgggatcc 118320 
gcagagaitc ataccacacg gcccgtgtgg ggaccccgtg ggttaatgga gacgttcaaa 118380. 
cca^caccct ctaccctcla atatccacaa caccccactc ccccacagac agacatcaaa 118440 
aaaagacacg agccaaacca ttgtatttat ttataaagac tacacgccal gggggggcgg 118S00 
tatatcatgc cggcgcgggg cttcgtgtcg acgtcgcltc caatctacac ccccctcgcc 118560 
caacgcggtg agcgctttcg cggctgtata ttccgcggtt tctgcacccg cgtatcgctc 118620 
gatggcacgc tggggtctct tiggggacgg ggtgttgcac ccatccccgt ctcgaUaca 118680 
alcgccgggl accccglctg gttcacaaga alcggtgctc tcclctgatt cltcllccac 118740 
tataaaglct tccccgiccg atgattccgc gtcggaalcc cgaaattcaa tlacatccga 118800 
Iggcgtagac ccatcatcgt cgciatcgtc Ucaccacca tcaicagata cgtcacattc 118860 
cagtgcgctc ctatgcaaag gaacattcgg cgcctcaatg aacccgtcll ccccccgagg 118920 
gggtcgatgg gacacttcca tlaaagtagc gcglaagcac tgcgtctggg tgggttgaag 118980 
ctgtaacaat tcctcccagc acgctaacgt gggacgctgt ctggtgcgac ccatlagata 119040 
aaagtcgagg catatgcgcc gcaalctlcg tgaatctcgc glgacgcgtc ccgacgactg 119100 
tgcaaiacat aaaaaaacac ggttgatgtc ctcaacgagc ctggccgggt ggatctccca 119160 
acccggagta caaaacgcgc cggggccccg cgacgtatcc cggccgttca ggggtcclgg 119220 
tgcagatcca tattccatci ttccgttaac alcaaccgat gccccgggtt ttgactcgga 119280 
cgagtcgccc cgcgtagccg gtgaggtgca aaacaigtcc ttggggccgt agiaaccltt 119340 
tcccttaaaa ccgactcgac gclgtcgcgt tatgaatcgg acgaaccctg cacaacaaaa 119400 
cacacaccca aacgtttaca tctatgaata aggctacitg ggtaaaatgg caatggggga 119460 
ttccggggcg ggagaccllc gaUgggttg ccUtataac accaaaaaaa ggggggggcc 119520 
ccgtgtgttl itttttatca cgtcaaatcg attltaaaaa gcclgccgcl ccatttggaa 119580 
latatatati ctgtgaaaag cccgcccaca ccccataaaa ccgcgacatc gcgggaacac 119640 
gcgcgaacaa gaaactctct clclttctcl atatatatat atatatatal atatalatat 119700 
agaaagaaag tgcgaacggi ggltggacac atgccaaaac atgaaaaccc alacagtgaa 119760 
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aaaacgggaa gtgcgaatgc agatcaaaag agtgtatccg atlggcgtac accacagaca 119820 
Igcggacgcc caalttaacc ccccccctlt llcacccccc caccccaccc cattccaccc 119880 
caggaagtgc gaacgggtlt acatgcctca gatatgaagt tcttcgactt gtttttgaat II9940 
aaattttttt gtgattltct acaacggttt agagaatlat ggtlalaaac atcggcgggg 120000 
taccgcgccc cctccccatc ggcgggglac cgcgccccct ccccatcggc ggggtaccgc 120060 
gccccctccc catcggcggg gtaccgcgcc ccctccccat cggcggggta ccgcgccccc 120120 
Iccccatcgg cggggggtla cgtgaacacc acaaccccgl gtgtatltta tgggtlalcg 120180 
cgggcttcgt gccgcctgac ataatcgttg ggaggggtgg tggtgtatac gcttgltgat 120240 
tgcgcgaacg taatgacgac ggagagggac ccaaacacac cgtcgacgtg catttgalla 120300 
aclagatgcc ggatgggtgg aaacaacccg tgttalataa gatgttttgc atgtgagaca 120360 
accccaattg tgtltatgta tattatatat cgtctgtaga cacacgatga ttggttgtla 120420 
tttaaacata tgtaaatgaa atlcacatgt ctggtatccc ttgttatgat gttgtaaggt 120480 
atgcggaaal agacaccggg cgtacatcgc caaccagcgg tctctcctta aacgcatacl 120540 
atggtccatg aacttcccgc ctcgagtctc glccaatcac tacatcgtct latcattaag 120600 
aatattlaca cggtgacgac acggggagga aatatgcggt cgaggggggg gcacaacacg 120660 
ttttaagtac Igttggaact ccctcaccaa ccgcaalcgc aatcctttga aggctgcgag 120720 
agcgtttgga aaactcgggt acgtctaaat tcaccccagt gcgatggata cgccgccgal 120780 
gcagcgcict acaccccaac gcgcgggglc gcctgatact ttggagttaa tggacctgtt 120840 
ggacgcggcc gcggcggccg ccgaacacag ggcccgggtg gtcacctcga gtcagcctga 120900 
cgaictacta tttggagaga acggggtcat ggtgggacgg gaacacgaga tcgtttcaat 120960 
tccctccgta tcgggactfc aaccagaacc cagaacggaa gatgttggcg aagagctaac 121020 
acaagacgac tacgtatgcg aggacggtca ggatctaatg ggclcgcclg taatcccgct 121080 
ggccgaggtc ttccacaccc gattctcgga ggccggcgcg cgagaaccaa caggagccga 121140 
tcgctcccft gagacagtct ctctcggaac gaagcttgct aggtctccaa aaccaccgat 121200 
gaacgalggg gaaacgggca gaggtacgac ccctccgllc ccgcaggcct tctcccctgt 121260 
atcccccgcg tclcctgttg gagacgccgc cgggaacgat caacgggaag accagcggtc 121320 
talaccccga caaacgacga gaggaaaltc accaggtttg ccgtcggtgg tccatcgaga 121380 
cagacaaact cagtccatct cgggtaaaaa gccgggcgat gagcaagcgg gtcatgcgca 121440 
tgcaicgggg gacggagtag ttctccagaa aactcaacgg cccgctcagg gaaagagccc 121500 
gaagaaaaag actttgaagg Itaaggtccc actcccggcg cggaaacccg gtggacctgl 121560 
acccggcccg gttgagcaat tgtaccacgt cctttcggac agcgttcccg ctaagggggc 121620 
aaaggcggac clgccglitg agaccgatga tacccgccca aggaaacatg algcccgggg 121680 
talaacacct cgcgtccclg gacgtlcgtc ggggggcaaa cctagagcgt ttttggccct 121740 
gccgggaaga tcccacgcac cagacccgat tgaggatgac agcccagtgg agaaaaagcc I2180O 
aaagaglcgt gagtttgttt cgtcitcatc ctcttcctcg tcgtggggat cgtcatcgga 121860 
ggatgaagac gatgaacccc ggcgcgtttc gglgggaagt gaaactacag gcagcaggtc 121920 
cggacgcgaa cacgcccctt ccccgtcaaa ttcggatgat Icggactcaa atgatgglgg 121980 
gtcgacgaaa caaaatatcc aaccgggata tcgatccalc agcggtcccg atccgaggat 122040 
tcgtaagacc aaacgtcttg cgggggaacc ggggcgccag agacagaaai cattttccct 122100 
gccgcgatcc agaaccccga taattccccc ggiglcgggg ccgclcalga Igcccgacgg 122160 
aagccctlgg cccggatcgg cacccclccc atccaacagg gtgcgglitg gaccgtccgg 122220 
ggagaccaga gagggtcact gggaggatga ggclgtgaga gcggcgcggg ctcgttacga 122280 
ggcctcaacg gaacccglgc cgctitacgt gccggagtig ggagatccgg ctagacagla 122340 
ccgcgcgctg atlaacclga tctactgtcc agacagagac cctatagcat ggctccagaa 122400 
ccccaagctg accgglglca actcggcccl gaaccagtlc taccaaaagc tgtlgccacc 122460 
gggacgggcg ggtaccgccg ttacggggag cgtagcglct cccgttccgc atgtaggcga 122520 
agccalggcc acgggggagg ccclctgggc tclcccccac gcggccgcgg ccgtggcUl 122580 
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gagccgtcga tacgaccggg cccaaaaaca ctttatccta cagagtctcc gcagagcctt 
tgccagcalg gcataccccg aggcaacggg ctccagtccg gcggcgcgga tclcccgcgg 
tcacccttct ccaacaaccc cggccacaca ggctcccgac cctcagccgt cggccgccgc 
acgctctcll tclglglglc caccggalga Icgttlacga aclccgcgca agcgcaagtc 
ccagccagtc gagagcagaa gcctcclcga caagaltagg gagacacccg tcgcggacgc 
ccgggtfgca gacgatcatg tggtltccaa ggccaagagg cgggtaiccg agcccgtgac 
catcacctcg ggccclgtgg tggafccccc cgccglaala acgatgccac ttgacggacc 
ggccccaaac gggggalltc ggcgtaltcc ccggggggcc ctgcataccc cggtcccgtc 
ggaccaggct cgcaaggcgt actgtacccc cgaaaccatc gcccgtctgg Icgacgaccc 
attgltlccc acggcctggc gccctgcgct aagctttgat cccggcgcct Iggcggaaat 
cgccgctcgg cgtccgggcg gaggagaccg acgglttggt ccacccagcg gagtggaggc 
gctgcgacgg aggtgcgcct ggatgcggca gatcccagac ccggaggatg Igaggcttct 
gatcalctac gatccgttgc ccggagagga calcaacggc cccctcgaga gcaccclcgc 
gacagatccg ggaccglcat ggaglccatc ccgaggggga clgtctgtgg Icctggcagc 
cctgagtaac cggttgtgcc tgccgagcac tcatgcctgg gccgggaact ggaccggccc 
gccggacgtg Iccgctttga acgcccgggg cgltttatta ctgtcgaccc gagacclggc 
ctttgccggg gccgtcgagt alctaggctc gcggttggcc tclgcccggc gccggttgct 
ggtgttggac gcggtggccc tcgagaggtg gcccagggat ggacccgctt tgtctcagta 
Icacgtglac gtccgggccc cggcgcgacc ggacgcccag gccglcglcc galggccaga 
ctcggcggtc acagaaggac tcgcccgggc cgigtttgca tcgtcgcgca cctttgggcc 
agcgagtttt gcfcgtatcg agactgcgtt tgccaacctg tacccgggcg aacaacccct 
gtglltglgc cgcggtggga acglcgcata caccglgtgt acccgcgcgg gccccaagac 
ccgcgtcccc ctgtcgcccc gtgaataccg gcagtacgtg clgccgggtt ttgacggttg 
caaggacctc gcgcgacagt ctcggggtct ggggctcggg gcagccgact ttgtggacga 
ggcggcacat agccaccgcg cagcaaaccg alggggcctg ggtgccgcgc tlcgacccgt 
citccUccc gagggacgga gaccgggggc cgccgggccg gaggccggcg acgtacccac 
clgggcgagg gtgttttgcc gccacgccct gctggaaccc gaccctgccg cagaaccact 
cglgcltcca cccgtggccg gtcggtcggt ggcgclgtat gcglcggcgg acgaggclcg 
gaatgccclc cccccgattc ccagagtaat gtggccgccc ggttttgggg ccgcggagac 
ggtgttggag gggagcgacg gaacacggtt cgtgttcgga caccacgggg gctcggaacg 
gccgtcagaa acccaggcgg ggcgacagcg gcgcaccgca gacgacagag aacacgcltt 
ggagctggac gattgggagg tggggtgtga agacgcgtgg gacagcgagg aggggggcgg 
ggacgacggg gacgcaccgg ggtcatcclt tggggtgagc alcgtgtcgg Iggccccggg 
Iglgclgcga gaccgccggg tggglttgcg cccggcgglc aaggtggagc tgllgtcctc 
glcctcglcc tccgaggacg aggacgatgt gtggggaggg cgcgggggga ggagcccccc 
gcagagtcgg ggglgacgga glcccclccl Ittclcgtga gcgccaclgg cgcgcggact 
glllgtlglt aataaaagcg gaacgglttl tatgaaaaaa glgtctgtcl glclgtgcgg 
gcgggcgacg ggcgggctgg tcggaccccc ccccgaaaat aacccccccc cgglttclgg 
gcgcccggcg gaccccggga gagg 


<210>2 
<211> 125157 
<212> DNA 

(213) Attenuated varicelia virus Oka strain 
<400> 2 
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ggcccagccc tctcgcggcc ccctcgagag agaaaaaaaa aagcgacccc acctccccgc 60 

gcgtttgcgg ggcgaccatc gggggggatg ggatttfttg ccgggaaacc ccccccgcca 120 

gcctltaaca aaacccgcgc cttttgcgtc c.acccctcgt ttactgctcg gatggcgacc 180 

gtgcactact cccgccgacc tgggaccccg ccggtcaccc tcacgtcgtc ccccggcatg 240 

gatgacgttg cgacccccat tccctaccla cccacatacg ccgaggccgt ggcagacgcg 300 

cccccccctt acagaagccg cgagagtctg gtgttctccc cgcctcUtI tcctcacgtg 360 

gagaatggca ccacccaaca gtcttacgat tgcctagact gcgctfatga tggaatccac 420 

agacttcagc tggcttttct aagaattcgc aaatgctgtg taccggcttt tttaattctt 480 

Itlggtattc tcacccttac tgctgtcgtg glcgccattg ttgccgittt tcccgaggaa 540 

cctcccaact caactacacg aaactactgt ccggaagggg aaggtattta ttctcgcttg 600 

cagcttgtcg cgcgfgtatg cacaacaaaa gctatatatg tcaccaaagc caacgtcgcc 660 

atctggagta ctacacccag tacattgcai aaccigtcca tytgcalttt cagUgcgcg 720 

gacgcctttc tccgggatcg tggccttggg acatcaacca gyggaataag aaccgccggt 780 

ggtcttgccc gaacgacgag tggcgacgcg ttgttctgca taagctctgt atgctgatac 840 

ataaacacag agtctgtatc gctatcagat tcccgaacac cllccggtac cccatacicc 900 

gatacccigg acattgcgga tcccaaaaat ataafattaa caggafttgc itatactttg 960 

ctacagctta tataaatlta tglgcgatac alcttaagtg catccgtacg Itatttatac 1020 

altgcctgtc acgtgaaaag actglgftac ccaataaagg ttctacaaaa aatgclttat 1080 

tgggtgtttg tttaatagct attatcglaa cccacccccg taaaatcata aaalgcalgt 1140 

aatttctgag acacttgcat atgggcatgt Icccgcattt attatgggct ccactctggt 1200 

gcgtcccagt ttaaacgcca ccgccgagga aaatcccgcg tcagaaacgc gatgtttatt 1260 

acgagtgctt gcggggagaa ctgtagaccl gccaggcgga ggaacgltac acattacclg 1320 

iaccaaaacc talgtaatta ttggcaaata lagcaaaccc ggcgaacgtc ttagcctlgc 1380 

ccgtclaata gggcglgcaa tgacgcctgg aggtgcaagg acatttatla ttttggcgat 1440 

gaaggaaaag cgatccacaa cgcttgggta tgaatgtggt acgggcttgc atttactggc 1500 

tccatctatg ggtacatttc tccgcacaca cggtttaagt aacagagatc tctgtttatg 1560 

gcggggtaat atttatgata (gcatatgca acgtcttatg (tttgggaga atatcgcgca 1620 

aaalaccact gaaacacctt gtataacgtc gacgttaaca tgcaacttga cagaagactc 1680 

tggtgaagcc gcactiacca cgtcagaccg acccactctc ccaaccctaa cagcccaagg 1740 

aagaccaaca gtttccaaca ttcgtggaat attgaaagga tccccccgic aacagccggt 1800 

ctgtcaccgg gf tagatttg ccgaaccfac ggagggcgta Itgatgtaat cactaaataa i860 

aatacacctt ttttcgattg tacgtatttl latttaaalg tgtagttcai agtccgccga 1920 

cagccgctcg ggcttttccc ccacatacaa catgatcgta tgcclcggal gcaccggtcc 1980 

aacaclccgc cgagaagggg gatttacaat gacagtgata cccaatagcc gccagatgta 2040 

cacccagcig Iccggactcc agcatcatct gctgagttgc ggcgctgaag ggtgcatcgc 2100 

atagggtglt ataattagcc atttccggta acaglcgttg ggaatttagg aggctgcaaa 2160 

acggctgtag gtcaacalac atlggggatt cagatggltt atctcgacgt ccaagtccaa 2220 

tcaaaaaagc gtgtaaatca tcagcccggc cgcatgilgc tcgaagagca cataacctct 2280 

taacaccgta cagaggggat ggcgtcggtg catgtgagtl ggcagggcat gtccacgtlg 2340 

tllccaacgc cagtggcggt ataacttgtg taaacgacgc caacggglca ggltiaagai 2400 

Icaclcggat gggttgactg cttlcggaag ctcccgttgt alccattaat laaacglicg 2460 

gtacacglct ggtgtgtglt itacccgaat cagagacgga attgcaaaga Ulyggttig 2520 

aaagcaatgt aatcccgccc atalatcccc aacgtcgcct taaaaactcc cacaatatta 2580 

cattUlatt agtcttltal iaalalagaa tcacataaac aattgataaa atcaaggggt 2640 

gglgtaiaat gattaaaaat ataaatigat atgtlttaca agcatgaaat aggtattfac 2700 

tattctaaca ggtaaaialg ctiaatgail aaaaaiacaa altagtalgt iltgacaagc 2760 

atgaaaaagg latltiitat Ittagcagtt aaaggtacta cacllaaaai atttaccgla 2820 
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tggacgggcg tcagaaagat gcccggccca 
clcgcgtlgg tgggtgatta gggcctctaa 
ttctlgtaac acttgaacgt tacaactgat 
gacaactata ttagcaatgc gggcaatcat 
atcactaaaa cgttgctggc gcaacagtic 
cctgtttaga agaagacatc Itacaaaagg 
tgacttcgag gttgcaacaa tgggattatt 
cattttaatc cacgttaaca gtlcatccgc 
acgtatgact ctctcacgca acgcgcgggc 
ggtacgataa agttcatgtc cgtacaacat 
ccccggaaaa catccaccgg aagcccatga 
taccagtttt tcaattgttt catctaaatg 
cgcggtggag acgacttcaa tagcacggcc 
ttttcgaata cgctctcggc gggcgtctct 
atgtgtctga tcattfcttt ctcccgtggt 
tcgatttgac agggalcgat cacggtgttt 
igatcgtcga tglccccglt cgatgcgtgc 
atggtttgaa tcgggtaata caacaaccaa 
acgcctlccg tgccttcgft tggaataccg 
cacatacaca gttctagacg ttgtggagtc 
aUtgcccaa tcggtgactt ccaatgcaaa 
calaaagtct tcacaaalag tagacacgtc 
ggctgcaaaa tatctgacaa ttgcgigttl 
agaalttata ggctcaccca accccgcaat 
tgggagtttt cactttcccc aaacaagctt 
ataaccactg ctatagcaaa tatgacgata 
actgtagcgc aacatgltgt gcatatacca 
tgaitatcct tggttggttt tggtctaaca 
catacaacaa cccaggccag aatccgaatg 
tatgcaacgc caagcgttaa aagcacaata 
aaaagcalca ataacgUac accttlafgc 
aatactttac tcalaccatc ccgtcgcalg 
gtalatgggt aaccaagaag aatgttcgaa 
gatgtggggg atattaactc acaggatgal 
cgaaattgta aatacatacc atatacaaac 
caccaaaaat aagcgtgaca atlacgtgtt 
ggtgtagaaa tagcggtttt taccatagta 
laatcgtatc cagaiaggcc atccaaaaac 
agagagitgt talaagaccc ccatacaacc 
acacactcat gltcaaactt tacacgagcg 
ctaagtagac acataattat aaaatgttct 
ggaagatggc aaltcaagca cgalgtagla 
titggataat taggtacttc tagagtaaag 
gtagcaaaac allgllglgc aagcgaaata 
gacacaaatg iccggggagc cgtictlccl 
cctlllgllc cgcatalgag ctgaaalaac 
galgalglta agglalallc gcgalcacgc 


agttgagagg gtacattcaa cacgaccaca 2880 

aacaccggcc agacatgacc cgggtgtala 2940 

atcatcatat tccacaaatt tagagccacg 3000 

aacaaacala taagtagtaa tacacgtgat 3060 

ggggagagta cgagacccca aatcgttgtc 3120 

ccccagcttt aacittaaat tctccaaaag 3180 

tgtgtagatg ggcaagtltt ttgccgctaa 3240 

agactccaac gcttcaatca aagattctcc 33O0 

aaUcgtgag tccattttat algactcaaa 3360 

caactccggc caagatgtgt Ittgttttat 3420 

atcaccctct tgtaltgtgg caiatcggac 3480 

gcgtaccgag tcaatggtca cgctggctcc 3540 

cgtaattcga tcgaccggga tatcatactc 3600 

cttggaaaat cgcaacctgt acgattcgtc 3660 

cattgcagga ggcgttgtag gacgccgtct 3720 

tcttgaactt tgggtgttat aagatclgga 3780 

atatccagtc tccacgtctc ttcctccatg 3840 

agttttcggg cgattgtggt ggtagclttc 3900 

iggattatat gctgtatctg caglacgctc 3960 

ctcgccigga gtggagccaa lagcttcatc 4020 

gtcatccgaa ggttcgtctg gtagcaaatt 4080 

tgggtcggtt ggaattgaag cagaggccat 4140 

gcagttgcct gtatcttccg ccaatgttgt 4200 

gggcgtgttt agtcacatga ttaatgtttc 4260 

acctgcaccc tttgttcgta atgcataaaa 4320 

taaaaacatt ttatagcaag gccggacait 4380 

cgtattcccc ccgtattgat atgatttaaa 4440 

taagatataa gctctactat agcgagcgtg 4500 

tatgtggggt ataataacgc gcalggtgta 4560 

catccagatg atatatgagc gataacctcc 4620 

atatataaaa aacttatagg gtcagcatta 4680 

gaaacatcac ataacaacct tgccaactit 4740 

ataacccgtg tiacgtaatt cagigaatat 4800 

cggaatggcc caaacatacg acgtattcgi 4860 

catgcaaaaa aaatcatttt tagclgcacg 4920 

cccagaacaa ttcgaalttt gtcatgcaaa 4980 

Ictcctgata atagattttc ccggcagctg 5040 

gttgagtggt ttacaaacgt tacalatata 5100 

ggtccaccat laatcaccgt ggttgcatac 5160 

gtalaccata gggtaaaaac agcatglccg 5220 

gtciigaltc ciaaagcclg catgacccgt 5280 

tcacacggtt ggtgltaact cgaagtlaaa 5340 

attgtatgca tgcgattgcl atcgcactti 5400 

cacaaacggt tglgatgalc cactcgcaga 5460 

ccgcgalggg gatatcgaag acaaglgaac 5520 

acccaglccc UUgatggc gatacactll 5580 

ccggggaaal gaacagcaal algctccaca 5640 
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atagattcfa atattgtgci gtcgacaaag 
accccgcgct ctttlagagc ctttgttaaa 
ttacgcgcaa ccttacgitc aaaaaactct 
aatigcactg gaacattcga ctgcggtctt 
tgtgatgtca caaacgctaa talaicaata 
agttgtccaa ccgccgtccc tgtggttgtt 
tgtccgtggc tataaacacc agtatctata 
laltcaacaa attcccgttc cagcaacacc 
aaagtggaag accccactaa cgcataggga 
attitctctt tacagttaca gggtagagtt 
gcgtgiglat ggacttcaga cgttgictgt 
ttctcttcta cacacgtgta taattcgcca 
ctggttatat ccaataaatt atcatcatcc 
gttttataaa aataacatgg gtctttgtta 
tgcatggccg ttaaaatacc atgacgaaat 
gggatgggtt ttcttatatg aaagtctaca 
gtaltaaata gctcattcct gtttatataa 
ttagaaacgi ttttaacaga cgtagalaat 
gcggcaacaa aatlacatgg atfaatttgt 
tgcgglaaag tgtaacggtt tgttatlgat 
gcltgggcgc cttgaggcaa ggctacccga 
tggccgatga gggcttctaa tggagtltta 
atcccagigg cagcagagaa aaacaglaat 
ccagtacgac cactttggtt aggtgtatcg 
gcggaaacaa ccgaatcctc aaaattagac 
atagtggagg accatccata tggactaaat 
agcgtlgtag ctaggtcaca tacgcctala 
cttaaagtat atgttttagt aattgtatat 
acatcacaaa ttacgttctt ttttatatag 
(taaaaaaat tagcagtagc tctttttccc 
ttcacaaaat ctgagtatgt aaccgcttgt 
cattcaaaat gtgccagala aatataatca 
tdctatcgl tgglaalala clccgalacl 
cgctgtaaaa tglacgatag agcalttttg 
caacaaaaca tggaaagttt atcaaaagac 
tlaggtaalg ctgggacllg glaagltaaa 
aagggggttt ccaacglatt gtaacttgtg 
aacactagcg ttttttcaga gggtccaaat 
lacccccagl agagtcgtcg atatgcagcc 
gaigttagct cctgacgacc aacggatttt 
algcalaggc cgtlglccga laatcccltt 
gtttgtataa cttccgagtg aalglcaaac 
atatgcggat ttaggggtgc tccataccal 
Igggtlttaa aacaacaaaa aaalalaggc 
aatccaccaa tiaaataaaa aataacgttg 
Iggtlllctl catcgllttc agttactica 
alclcUccc Icccatllll gacaaagacg 


gcctccagtg taaatgcgtc cagacaagtt 57O0 

gatatttgcg gggggctaaa tattlgitta 5760 

gcgtattccc ccccaaggtt algtaaaata 5820 

gaatgaaaat gaaaglttgc cgggtftcta 5880 

cactgctcag gtacaacata aaatgggagt 5940 

actttggaga aaaaaggcag tcttaaacta 6000 

aacgaaaagt cccgtaaata cggaccaata 6060 

gcttgctgta atatttgtgc aaaccccttt 6120 

tttgggattg gtacgcatac cctgaaacct 6180 

tcatgcaagt tttcattglt tgatacatcg 6240 

gtatcaaaaa accalacalc ctctgtataa 6300 

ttttctatgt aaaaatcgat gtcagaatgg 6360 

aacacctcaa cggtaggttc aggacatgca 6420 

gggtttacca cggccttlgg aaaaaglaat 6480 

gctcgcatgc cggcatgtaa aatacccaat 6540 

tcaagtatga ggtttgtgat tataagaitt 6600 

agctgatctt tgggtatgtt tgatgaaatt 6660 

agtaaagtca actgcatatc Icgtagtgaa 6720 

ttaaggtcct ccgcaattaa tcgagcctcg 6780 

gaccacgtal cattagcaat aacagcaaat 6840 

tatacaggca Itggtccagt tacctcagaa 6900 

taactcagga tggatacatc atgtgtggct 6960 

agttitgtaa tccccgggct cgtatcaaaa 7020 

tttgcaaagt tggctgctcg taacgcctcc 7080 

aattcgtcaa aaccgggtgg attigaggga 7140 

tgtttttcaa tgttttccac acgacgagti 7200 

aacttgctag gittlgcggc alacgtaaga 7260 

ttatgiccaa tctcaggtcc aagttcagtg 7320 

tcacgcatgt tgagacgaga acgtacatga 7380 

aggttggatg attttaagag gaccggtlia 7440 

aggtggtctg cgatcigtit ccgaitgaaa 7500 

acaaattcac ggtctggaac tttaaggcct 7560 

gcgtgtattl ccgtlgtgtc tglalglalt 7620 

gctgtcaaac ctcgtgtata tgltgaggaa 7680 

aacaagtccg aaataitgla cccaclacaa 7740 

aacaaatctl taattgcctg taagtcatat 7800 

tccgtttgta acaagtaata gcgtgtagcc 7860 

cgaacaatat accaaaacgg cgagcatcca 7920 

aatacttgac gttcgtaatg ggcalataat 7980 

ttaactaaci tgcagagtgt tgcctctglg 8040 

cggttiaaal ggtglgtlgt taccatcaga 8100 

gtclccgata tacaiagggt atcagaiatt 8160 

aacgccltal ataaagcitt aaaalcagti 8220 

cagacccggg alcgtacalc tccagttgaa 8280 

acgtccclac lacaaaaiaa atgcaltalt 8340 

cgtgggcgtt lagttgggat tacttgcgtg 8400 

tcatciaagt cgggagtcca agtalaaclc 8460 
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accacataca gaggttctgt gcltatctgc ccggtaagca acaacagcga gtgggagatt 8520 

gcacatccct ttgtggcaaa taataaccga atcgtcggti tggaggatit atccatagti 8580 

caatacgttg gaaagccagt caatcatgca gacggtgtgt gccagcttat gtggatatgc 8640 

Icgaatacca actgaagagc catct taiga agaggigcgt gtaaacacgc acccccaagg 8700 

agccgccctg ctccgcctcc aagaggcttl aaccgctgtg aatggattat tgcctgcacc 8760 

tctaacgtta gaagacgtag tcgcttctgc agataaiacc cgtcglttgg tccgcgccca 8820 

ggcttlggcg cgaacttacg ctgcatgttc tcgtaacatt gaatgtttaa aacagcacca 8880 

Itttactgaa gataaccccg gtcttaacgc cgtggtccgt Icacacatgg aaaacicaaa 8940 

acggcttgct gatatgtgtt tagctgcaat tacccafttg tattlatcgg ttggcgcggt 9000 

ggalgltact acggatgata ttgtcgatca aaccctgaga atgaccgctg aaagtgaagt 9060 

ggtcatgtct gatgttgttc ttttggagaa aactctiggg gtcgttgcta aacctcaggc 9120 

atcgtttgat gtttcccaca accatgaatt atctatagct aaaggggaaa atgtgggttt 9180 

aaaaacatca cctattaaat cggaggcgac acaattatct gaaattaaac ccccacttat 9240 

agaagtalcg gataataaca catctaacct aacaaaaaaa acgtaiccga cagaaactct 9300 

tcagcccgtg ttgaccccaa aacagacgca agalglacaa cgcacaaccc ccgcgatcaa 9360 

gaaatcccat gttatgcttg tataaatatt gaaaiaaaaa ctaaaaacgt ttctggtgta 9420 

tgtttttatt ttgtatataa aattaaaaca ttgctggccg gcgtggltat tacatttaat 9480 

gttltaglag aaaatcgaca tcgltlgtlt clttalcagt tgaaccaaal ccacgcgltc 9540 

cccgttcgct gggtgtggct attagalcta acgttttagt aaaataccat tgtacacccg 9600 

gtalgccaca tttaccgcgg atagcalaag gaaatgcaat attacifaaa acgttglgtt 9660 

Itaagtglal Itgggtgltg tgatclatta acaggacctg tgcaagacga Iclcccgtlt 9720 

ttatacgtat gtcatcaccc gtgagattat atacgtagaa tttacagtgt tcicctgcag 9780 

gccatgccgt tggacacacg ataatgcctg atcggctttt cgatgatctt ccaaaaatat 9840 

aagcgtttai actcggatgt tgtaagtccc agtctcttat aatcggtaag acaattttta 9900 

taaattcatl cctttttaaa tataggttat alggtacaca aatatcalat cccgcgictt 9960 

cttggcgttt tggattgatg atatgtttgl aggttaaggg aacatcgata tggtattctg 10020 

cagaatcccl atgtaaaggt (gcccclgcl glaccgtgga aatalcagca aatlcagata 10080 

laacgggttt ttcataattt gacggcgagt ttgataaggg ttgaacttgt atcgatttaa 10140 

aaaUggatc cagatgttta agaacgtttt ttgggagaag gcgactttgt cttaatttta 10200 

ccgggaacaa gtagaltgtl aaatgtccgg glaaaataac ggtlaclcct ggccggtaal 10260 

acaaaagggc tgaaattact cctctgtaac ccgcatcaat aactccgttg gcgacaaaaa 10320 

aattgtcttc atcagcaagg gcagtatclt tgcattgaal taacaacagt gcgtaltcat 10380 

Igggaggcgc cgacltaacc aacagctcca aclgclgcal alaaaaaccg ccccglglta 10440 

cagatttttc agatggcagl tcgagtttct tgtggttccg gagtaacaac ggttgatgtc 10500 

gactlacttt atcgtctaac acgcattgca gcgtalctgc acattcaggt tgaacticta 10560 

ttaaaallgl atcttttaaa caccgaltcg gaalagtMg gctacaaaac atatcacclg 10620 

tatllaclgc cglttccaag atgggatcaa ttaccgcttc gttcatatta ataacgalgc 10680 

aaattltatt tttttgtgaa gacagcagtg gggagccaaa ctttgcagaa cggaattttt 10740 

ggcatgccag clgtlcggcl cglggagltt atalcgacgg atcaalgalc accaccctlt 10800 

Ictlctacgc atcccUttg ggggtgtgtg lagcccltat ttcgilagct tatcatgcgl 10860 

gtllccggll attlaclcgl tclgtallac gcagcacgyg glaaacccgt tlgcctalaa 10920 

aaggggcagg cgtgtalaag agggcccctg lltaatacgc ggtctgccgt gtttggatat 10980 

tlcacgaccc ialcgUtai Itacgtaatg gcatcttccg acggtgacag acttlgtcgc 11040 

tctaatgcag tgcgtcgtaa aacaacgcct agttatlccg gacaatatcg aaccgcgcgg 11100 

cgaaglgtgg tcgtaggacc ccccgatgat Icagacgact cgttgggtla caltaccaca 11160 

gltggggccg atlcicctlc Iccagtgtac gcggatcttt attttgaaca (aaaaalacg 11220 

acccctcgcg tacalcaacc aaacgaclcc agcggalcgg aagalgacU tgaagacaic 11280 
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gatgaagtag tggccgcctt tcgggaggcc 
gtalatgaaa acccgctaag tgtagaaaaa 
gttaaaccta aatiagagga ttcaccgaag 
agcgggagac caatttccti cagcactgca 
cctacgccat catataacaa acgcgtcttt 
caggcacaaa aggctgccga agcggcttgg 
ttagaccglt tgllaaccgg agccgltatt 
atacaagccg ctaatgaagc agacciaggt 
aalcgaaaaa ctggagattt acaggggggc 
cgtaagccaa aaagtcgaac ggalacacaa 
gcccgttcgg catcaagaac tgatgcgcga 
tacccggtal tatglataat aaalaaacgt 
taaatgtgta ttatatgtca catattdtaa 
aacagtttat aatcagttgc taccaaacaa 
gaatcgctta tttaaactaa agatttiact 
aacatcatag tacagatacg tggaatcgta 
llgalgaalc gttgtltggl galgtagcat 
cacatgcagt taaaactgct ccgtctccgc 
aacagifaat acgggatctt gatttttcag 
cctggaacga ggatttaltc tcatgtltlc 
tggttttatc cccggatcca gatgacgtta 
aaatgttiaa tttaacaacc cggggttccg 
cggggctlcc agcttacgtl caggaggtcc 
gggaagaagc atacacaaaa ctactagtta 
aaggaacggc gaaaaggacg acaataggtc 
acacgcaact caggcaaagt attctactta 
glcltctgla cctacaltta tatttaaccg 
ccagtcaatc tgcacacccg gacgtgtltg 
gacagttcac gtgtgcgttt catcctgtat 
ggaaaccact aacagcglcl gccttgaggg 
tgcctctagt tagatgtggt cttgttgaag 
cattUcggt Icatttacca cggicggtgg 
tagacgcala tgcggtcaaa catcctcaag 
acgcaaaagt tgttgaaaat agaaactacg 
ctccglcccc atccgagatc clgccggggg 
taacgcgtta aacgtcatig gggtaaaggg 
tuttaltlt lacaatgcgc cgtaialggt 
ataaaagaag ccccaacgag tgtatgcgta 
ggcgcgtllg Itlgtctcgg tlataaglat 
ccgccgacag cggatalcgt ciaataccac 
tiatcgglca accaattggt alacacaccc 
agltgcgglt caagaaclac (gaactccga 
ggatgatUt ccgggatacg ccttacalca 
atcaacltcc agacalgaaa alcgcalatt 
aalcaacalc aalacggacg cgatcgacga 
ggaggacgcg atcgacgacg agggagaggc 
Igacgacgag ggagaggcgg aggagggaga 


cgtligagac atgaactggt tgaagatgct 11340 

ccalctagat cttttactaa aaatgcggcg 11400 

cgagctcccc cgggagcagg cgcaattgcc 11460 

ccaaaaaccg caacaagctc gtggtgcggt 11520 

tgtgaagcgg tccggcgcgt agccgccatg 11580 

aatagtaatc ccccaaggaa taacgccgaa 11640 

cglattacgg igcatgaggg ttfaaattta 11700 

gaaggagcat cggUtccaa acgtggacat 11760 

atgggtaatg aacctatgta cgcacaagtt 11820 

acgactgggc gtataactaa tcgaagtagg 11880 

aaatagggat ataattacgc agtaacggit 11940 

ataaaagaca gtcgtggttt gigttlatta 12000 

actgttUaa tagtaccacg tggtatlatg 12060 

accccattag acggcgggtt ttgataaagg 12120 

ctataagtat ggagtgtaat ttaggaaccg 12180 

gtaaaacgga acaagcggtt gtggacgcat 12240 

cggatattgg atccgaaacg tcgttalatt 12300 

cttgggtagc tagccctaaa attltatatc 12360 

aagggccgcg tttactatca tgtcttgaaa 12420 

ctattaatga ggacctatat tccgatatga 12480 

tctcaaccgt ttcaaccaaa gaccalgttg 12540 

ttcgattgcc tagtccacca aagcaaccga 12600 

aggatfcgtt laccgtagaa ctacgcgccc 12660 

cttattgtaa atcgatlata cgttatctcc 12720 

ttaatataca aaaccctgac cagaaagytt 12780 

gataltatcg tgaggtggca agtttggcgc 12840 

taacgcgtga aitttcctgg cgtttglacg 12900 

cggctttaaa attcacctgg accgaacgtc 12960 

tatgcaacca cggcattgtg ttaltagaag 13020 

aaataaatta ccgccgccga gaactgggac 13080 

aaaacaaatc Iccgttgglt caacaaccct 13140 

ggtitcttac ccaccacatt aagcgtaagt 13200 

aaccgagaca igtacgagcg gatcatcctt 13260 

gtagtagcal cgaagctatg attttagcac 13320 

acccaccacg cccacccacg (gtgggtttl 13380 

Igtaaataaa ifacgaaaac gtgcatgcgt 13440 

algtctglca tgtgctctaa agtcccatat ]3500 

ttgcgtaccg cgaccctggg algttttaca 13560 

gcagtcgggt cattataacc ggaggcaatc 13620 

agactccccc cgtcacacac acggaacacg 13680 

accccagata Ugtccaall cagaaacatt 13740 

gatggatcag gacagcaglt ctgacgcalc 13800 

tlclacalal aatggatccg aacaaaalac 13860 

laaattaacg gagagggaag ctaatgagga 13920 

cgagggagag gcggaggagg gagaggcgga 13980 

ggaggaggga gaggcggagg aggacgcgat 14040 

ggcggaggag gacgcggcgg aggaggacgc 14100 
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galcgacgac gagggagagg cggaggagga cgcgatcgac gacgagggag aggcggagga 14160 

ggacgcgatc gacgacgagg gagaggcgga ggaggattat ttttctgtaa gtcaagtttg 14220 

cagtcgagac gcggatgagg tttattttac gtiagacccg gaaataagtt acagtaccga 14280 

Icttcgcatl gcaaaggtta tggagcctgc ggtatcaaag gaacttaatg tatcaaaacg 14340 

ttgcgttgaa cctgttaccc taacaggctc tatgttagcg cataatgggt ttgatgagtc 14400 

ctggtttgct atgcgcgaat glacccgtcg cgaatatatt acggtccaag galtalacga 14460 

cccaattcal Hacggtatc agtttgatac ttcccggatg acacccccac agattttgag 14520 

aactatacca gccctlccta acatgacact tggtgaactt itallgattt tlcctattga 14580 

atttatggcc cagccaattt ctalagaacg tattttagtt gaagatgtat IKUgatag 14640 

gcgggctlcc agtaaaacac ataaatacgg cccgcgttgg aattccgtct acgcacttcc 14700 

atataatgcg ggtaaaatgt atgtacaaca cattcctggg ttttatgacg tglccttacg 14760 

igctgtgggc caaggaacgg ccatttggca tcacatgata ttatccacag cagcatgcgc 14820 

latttctaat cgcatttcac atggagatgg attaggattt ttgttagacg cggcaattcg 14880 

(attagcgca aaclgtaltt ttttgggacg laacgataat tltggcgtgg gggatccatg 14940 

Itggitagaa gaccatctlg ccggatiacc acgagaagcc gtacccgacg Uctccaagt 15000 

gacacagttg gttttgccaa atcggggtcc aacggttgcc attatgcgtg gtttttltgg 15060 

ggcgttggca tattggcccg aactaagaat tgctataagt gaaccatcta catctttggt 15120 

gcgataigct accggtcaca tggaacitgc cgaalggttt ttattttcac gtacacatag 15180 

tttaaagcca caalttaccc caacggaacg ggaaatgtta gcgtcatttt ttacgltgta 15240 

tgttactctt ggtggaggaa tgttgaactg gatctgtaga gcaactgcaa tgtatttagc 15300 

tgctccttac cattcccglt cggcltacat cgcggtctgi gaatctctgc cctattacta 15360 

tatcccggti aalagtgacc tgttatgtga tttagaggta tlactgttag gcgaggtcga 15420 

cctcccaact gtttgtgaat cclacgcaac tattgcacac gaattaaccg gatatgaggc 15480 

tgticgcaca gcagccacaa attttatgat agagtttgcc gattgttata aggaaagtga 15540 

gaccgaltta atggtaagcg cgtacctggg ggccgtttta ttgttacaac gggtgttggg 15600 

Icalgcaaat cttcttttgt tgcttctctc cggtgctgcg ttgtacggag galgttcaat 15660 

ttacatcccc cgaggtattt tagatgcata taatacttta atgttggcag caagtcctct 15720 

ttacgctcac caaactttaa catccttitg gaaagaccgc gatgalgcaa tgcaaacttt 1S780 

ggggattcga ccgacaacgg acgllllacc caaagagcaa gacaggatag llcaggcalc 15840 

acclatagag atgaacticc gltttgtggg atlggagacc atclatcccc gagaacagcc 15900 

catlccctcc gtggacctag ccgaaaatct talgcaatac aggaatgaaa Itcigggttl 15960 

ggaltggaaa agcgtagcca tgcatttact acgaaaatat taagggttgt gatitttltc 16020 

attaggatga aaagaacglt tcciagccac acccacaaag gagtttgtaa aataaaatct 16080 

ctgtttagac cttaaaaltt gttgtgigtg Itgtgtgggg ggtccglgag gatcgacctt 16140 

lacaagalal aatttgtcca tatcgcaatg ttllctcggt tlgcgcgllc cttltccagc 16200 

gatgatagaa cgcgtaaatc ttatgatggl agttaccaaa giUtaalgc cggcgaacgt 16260 

gatttgccca cacctacccg ggactggtgt tctattfccc aacgcataac cagcgagcgc 16320 

gtgagggatg gaigtcttat Iccaacgccc ggcgaggctt tggagacggc ggiaaaggcl 16380 

tlatctgaaa agaccgacag cctaacatcg ccggtttlac aaagtaccga aagacacagt 16440 

gllctgctlg galtacacca laataalgtt cctgaalcgl Igglggtctc glglatglcl 16500 

aacgatgttc algacgggtt tatgcagcgt tatatggaaa caaltcaaag atgtttggal 16560 

gacctgaaac lltcfgggga tggacttlgg tgggtttatg aaaatacata ttggcaglat 16620 

clcaaalaca ccacaggagc cgagglaccg gtgactlcag agaagglaaa taaaaaglcl 16680 

aaatccac^ Htigttgit ttcatccgta gttgccaata aaccaalatc cagacalcct 16740 

Ittaaalcta aagtlataaa ttcggallac cggggaalat glcaggagci acgtgaggcg 16800 

ttaggagclg tgcaaaagla talgtatilt algcgtccag atgalcctac aaaccccagc 16860 

ccggatacaa gaatacgtgl acaagaaatl gcggcttaca cggclaclgg ctacgggtgg 16920 
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algttatggl IcUggacgl tgtggacgcc aggglatgtc gccalctcaa acttcaattt 16980 

cgacggaltc gagggccgcg cgcgtctgtl atlccagalg alttgcltag acgacallla 17040 

aaaacgggtc ctgcggtctc agcgggcaca ggagttgcgt llalttlagc agcaacaacl 17100 

gccagcgclc Itaclgcgct Utgcglatl agtgtaltal ggcgaaagga agagtggcgg 17160 

gatggttiaa atggaaccgc agctgcaatl gttgcggcgg ttgaacttat tacgcttttg 17220 

caccaccatt Itcaalactt aatlaatatg atgcltatlg gatatgcatg tlggggggat 17280 

gggggatlaa acgatcctta tatattaaag gcgctacgtg cccagggacg gttlttatat 17340 

tttgcgggtc agttggttag aacaatgtca acacacagtt gggttglgtt agagaccagc 17400 

acccatatgl gglttlcccg ggccglggcg cagagtattt tagcacatgg ggglaaaccc 17460 

acaaagtatt atgctcaggt (ctigccgcc aglaaacggt ataclccgtt acatttaaga 17520 

cglalalccg aaccatcgag Igtgtctgal cagccglala llcgltllaa tcgaclggga 17580 

tctccaalag ggacagglal agggaalttg gaatgtgtct gtttaacggg aaallatlla 17640 

tclgacgacg taaatgcaag ttcgcatgta aitaatacag aagcaccgtt aaacagtata 17700 

gcacccgata caaatagaca gcggacltcl cgcgtttlag llcglccaga cacgggttlg 17760 

gatglaactg tccgaaaaaa ccaclgtttg gacataggcc atacggacgg laglccagtl 17820 

gacccaacgt atcctgatca ttacacccgg ataaaggcgg aatalgaagg Iccggttcgg 17880 

gatgaalcaa acacaatgtl tgaccaaaga tcggattlac glcacataga aacccaagca 17940 

tclltaaatg atcacglata Igaaaalala ccacccaagg aagtggglll taactcatct 18000 

tcagacctgg aigtggatag ccttaacggg tacacttccg gagacatgca tacagacgat 18060 

gacUatcac cagalttlal acccaacgac gltcccglta gatgtaaaac cacggftacg 18120 

Ittaggaaaa atacgcctaa gagtcatcat taagtacagc ggtiaataga tagttalgga 18180 

ctaggcactt iggcggtcat ttccacaacc aggttaaaat tgggggattt gggagaaaat 18240 

aglctattgc gtattttctg ttcaataatt ggactgcgtt attfaaaggl ctgattggtt 18300 

galtgggtta laaaaggaal tactcctlta aallllactt aatgtaccca caatatcaag 18360 

tggicgtttg tatUaacga Itatiaccgg iaccatggga gacltgtcat gttggacaaa 18420 

aglgccgggt tttacgltaa ccggcgaact Icagtaclla aaacaagtgg algataltit 18480 

aaggtalgga gttcggaaac gcgalcgaac aggaalcgga acgltatclt latttggaat 18540 

gcaagctcga tacaatitgc gaaatgaalt tcctclttta actacaaagc glgltttltg 18600 

gagggccglc gtggaagagl Igttatgglt latccgcggg Icaaccgall ccaaagaacl 18660 

cgccgctaaa galatacaca lalgggatat atacggatcg agcaaatttc laaataggaa 18720 

tggcttccat aaaagacaca cgggggacct tggccccatt lacggcttcc agtggagaca 18780 

ttllggagcg gaatalaaag actgtcaalc aaactaltta cagcaaggaa Icgatcagct 18840 

gcaaactgll atagatacaa llaaaacaaa cccagaaagc cgacgaalga llalalcgtc 18900 

ttggaatcca aaggalalcc ccttaatggt actacctcca tgtcacacgt talgtcagtt 18960 

ttacgllgca aacgglgaal latcclgcca aglalaccag agalcggggg alalgggccl 19020 

iggggtaccg ttcaacaitg clggatalgc acttcttacc iacatagtag cgcalgttac 19080 

aggacttaaa accggagatt laaltcatac aatgggggat gcacatatU acttgaatca 19140 

lalagalgcl ttaaaagtgc agclagclcg alccccaaaa cctltlcclt gccUaaaal 19200 

tattcgaaat glaacagata taaacgactl taaatgggac gattttcagc ttgalggata 19260 

taalccacac ccccccctaa aaatggaaal ggclclttaa (ggatttlta aatgttgtca 19320 

agacaglaga Iglgttgcga atglaataaa atgalalaca cagacgcgll tggllggltt 19380 

ctglytatga acagcaacgg atgcataggg ttgcgataac tgcgalaaga cccaatglcc 19440 

caaggataga tatcacacca altataactg clacaacgga aaatgtagtg gcglaggtag 19500 

aigcatcgta gglalaaacg gccgaaaacg gagggaatil tltaggglaa ccatctagat 19560 

gacacgaaia ggtgataggt ccgtcgagtt ccgatgttgg acaagaactt tgcatgttta 19620 

caaaccgltt gllUgalca cacaccccag taalclcact gtlttcgtgg ttgatgggag 19680 

aatcgllaac ccaccalacg aaalgtacaa cgccacgtgg cacacaillt gccgtacala 19740 
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ctatgtgtcc atcaataata cctatagaca 
cgacagcaga atatttcata ttagagacgc 
tggctggggg Igggtaatcc atttgtttlt 
laaataatcc attggcatat tcttgtattg 
caaaccttga agtccaccga acacgtaccg 
agtaggctgc gtatgtctgt ccggttaaga 
gataatacgt tgtaactgta atactglgtt 
cgactcgcca aatatacgtt ccctccgtgg 
aatcagacgt tgttttaaca tctggtatta 
cagggttgtt taitaagtti aaatcggcac 
gcatgcgtat taacgcattg cccagttgac 
aaacttcaat atgaagatcg gggcgtataa 
ccggatctaa agaalattgt tcatatgttt 
cggtcgttag acgcatgtaa caaggcatga 
ttccgccgtg aacgcattgt atattttcaa 
tggctgcggg atcgggcttt cgggiagcgg 
ttcgggaagc ggccgaggtg ggcgcgacgg 
tgggcgcgac ggcgggatcg ggatttcggg 
cgggctttcg ggaagcggcc gaggtgggcg 
ccgaggtggg cgcgacggcg ggatcgggct 
cgggatcggg ctltcgggaa gcggccgagg 
gtigagattc agtcgataat tgtatacacg 
gcttcatcct gglttttatt gacacatcca 
caccgcggaa tttaaatgat ggaaacgttt 
tttgcaactt taaaaacttt attiatctcg 
atagatttat tataatalaa acacacacgt 
aacagtcaat aggtttaacg cttaatctc^ 
clgttgalgt lagaattala atagclcccc 
ccgtcaccga ggtcgttgta tataatacaa 
aaacggcaaa accctgtaac ccaaatgcta 
ttacttgtgt aagtttgala aaatgatUa 
atggggtaac tatatataac accgggggta 
cgcgtttaag gglccgggaa ctttctctat 
latatacaac ggcaaaacct aaatctgtat 
gatatataca cglatcttgc aaatcggtgg 
lagatataca caatccaata agaacctcat 
itagtaaacc tcccaaccca gttcccaaca 
tgaatgtcgt aacaaagttg tagtaatgga 
cggatatgga aattcccagt aaltclacaa 
ccgcccataa cacagcaaaa cccaacacga 
ctaatgtgcg lagaaatttc acggalgttg 
laatagttgc attgacggca gcttcgcaga 
taacacttgc Itgtagtccc acgagaaaca 
(acattcttg agggtttccg acacaicctt 
ctaacacacc caggttttca tcalggacag 
tltaalaalt caaaacagat aaaaatglgt 
aaalataagc aaaagltgca cttaltlaac 


cgtigggaaa tggatagacg tcaggggtaa 19800 
catcccgaal ccataaaaca ttacaltgga 19860 
gctgtggaat tcgtaccgcc gaaacataac 19920 
catcggttat aaaatltltt ccgatgttac 19980 
agtgcggtgg ataatacttt gatacgttac 20040 
ctggatcgcc gacaacggta atatttggac 20100 
ccgatatgac gltcttagtt tttgUtiaa 20160 
(agcatccat agataaaatt gtlacagaaa 20220 
cataattltc ctlagcgtgt gtaaalatct 20280 
tgttgctata laacataacc ggtaaatctg 20340 
ggtgcggatc tataaggtga cgcgtaaacc 20400 
gcgacUcca ccttgttata tttgaacctt 20460 
tttgttgctg cttaaaggcc gcctgttgtc 20520 
taaatgtgtg aaaatagggt atggattgta 20580 
atagaaaagg tggtlgtgaa tgttgggcgt 20640 
ccgaggtggg cgcgacggcg ggatcgggat 20700 
cgggatcggg atttcgggaa gcggccgagg 20760 
tagcggccga ggtgggcgcg acggcgggat 20820 
cgacggcggg atcgggcttt cgggaagcgg 20880 
ttcgggaagc ggccgaggtg ggcgcgacgg 20940 
tatalaattc agttatactt acgggtgtgg 21000 
cgatcgttaa aattaaattt atttgtatcc 21060 
cgctcccctt aaataaaaga ttaaaacacc 21120 
ttttcgacat tgggaataat aaaaacggct 21180 
attacgatac atatgtacca catagatagc 21240 
galatacttt agtgatatga gatgccataa 21300 
tcatctgaat acacgtcaaa cccgccgcaa 21360 
atgaaatgcc ggcaaatgtt acagctatac 21420 
ttacccatag gtttttttti tcttgatata 21480 
taatatgacc tcctattgaa actgctaacg 21540 
atttaattat atgtgagatt gcccacatta 21600 
taacagacat tatacgaatt cctttaaaca 21660 
ggtcacatac tctcccgcgg tcattttgtg 21720 
aagtgtttaa ttgcttatgg cgatttttac 21780 
cggcatcgac aattgaaact agtglgacaa 21840 
atttaclgac atacatatat aaaalaacgg 21900 
tcataacata aaaataaata Igcggtccat 21960 
tatgcacagc agccactgtt ccggtaatcg 22020 
atggaagatc ccgggatatt gggcaaccaa 22080 
ccaccgtclg caaacatcgl cccaatlltg 22140 
gccalaaccc cgaaacgacg atcaacccca 22200 
cgtgataltg taaaattaac ccggacgtga 22260 
accgcgatgc IgaggUati gcacacgaat 22320 
ggaltgaltg agcgcggatt aattctclgt 22380 
ctcttlcacc attcacggcc atgtcllaag 22440 
tcatclatgg tacacacaag tltgtatgla 22500 
tgtacatatt acgtcagatt cacglgataa 22560 
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ttcagaataa tccagggttc ctgcaggglc cactggagga gccacacaat attcgcgaat 22620 

tccgaltccc tcclgccatg tggtltcggg gagUlcccc cccattttal tlccgglatl 22680 

tlUtcgltt ctttttgtta ataaattgcg Ictttttttt aatgglggtt catccttcac 22740 

agattccgtg Itcgcaaata attgcalcga ggttaatttt tctttaaggt ctttgggact 22800 

taagaacgtt gcataaaaaa aagaatgcac gggtgcggaa cgttggatat acaatccaac 22860 

catgggggag ttagttaagg cgagataaaa atiaatataa cacgtctcat cccgtgttaa 22920 

cttaagailt Igtacggcag aacggaatcc aclgtgtgtl tccaataaia ctccaaaltc 22980 

acgcatacic ccgctgccal aaacaacatt attaaggatc ctttttgaat ttgtgattga 23040 

gcgtattaaa ttatatggig taggcttgct tccgtttata tccaaggaaa cattaaatga 23100 

gataaaacca cccccggcgg tctggatgta catalccgtg gctgttagaa tgaagcatgt 23160 

tgtaaaccca aaagttttaa glagtcgctg taaacgggtg aattgatcgc gttttaagca 23220 

aatgcttata tctggagtta gatttgggaa catcattgta taacaagcga gttcacgttt 23280 

tacaacttgt ttgtaacatt gtacttgatc atctggacca caatcacccg ggcgttgcca 23340 

taccatcgtt Iggataatac tccgctcggg gggttgtccg gtaaatttaa aatataaccg 23400 

tgttggggtc gacggalctt ttgtalggcg aaacgcgtca ataagcgagg accglccclc 23460 

cgttgccgcg agtacaacca ttctcggccc agtccaatla tactggtcaa acatatttgc 23520 

cggtatagga atatacagtt gttctgttlc caaactacag tgaataatta atccttcgtc 23580 

gctgaatatt aaaatagaat cccttaglct attaaccaga ggtgatatag acgaaatiaa 23640 

accagtaagc gtttttlccg ttaaaacagc tctggcgatt tctggggcgt caaaacccgc 23700 

atgcaattcc atgtccaaag catcgtctgt acgcgacctc aaatccataa tttactactt 23760 

aaaatgttta clatagaaaa agtaatcata tgtaaacaca cgagttlcgt taatatgttt 23820 

gtltaacccg atccggtgac ttaagtacat aaacaggcat gatatttgaa tagtacggcc 23880 

catgggaggg aacatttcca cgtgltccaa tacagggggt gttccltaat agggactgtg 23940 

caalaaaata cgtaagaagt laccagattt gatgiaatgt ttgtcataaa aaatatgtac 24000 

atcattatat acgtctgiaa ttaacacaag atcacatcga agaallacig aagccgctgt 24060 

gaaacctttc acaagacgat ataaacttgg ttaagtgtat tgatggggct cittggactg 24120 

acacgctlta tccatgaaca iaaaciggtt aaacccagca tcattlcaac gccacccgga 24180 

gtttiaaccc ccgtggcggt agacgtatgg aacglcatgt acacattgtt ggaacgttta 24240 

taccctgtgg gtaaacgcga gaatllacac ggaccatctg taacgataca ttgtcttgga 24300 

gtcttatlgc ggctattaac acaacggtca taclatccga tatttglatt ggaacgllgt 24360 

acagacggcc cattatcacg tggagccaag gcaattatgt cacgggccat gaaccacgat 24420 

gaaaggggaa ccicggactt aacccgtgtt ctactatcat ccaacacatg Kctalcaag 24480 

tataacaaaa catcggaaac atatgacagt gtgtttcgaa actctlccgc gagttgtatl 24540 

cctagcgaag aaaacaaalc ccaggatatg tilttggacg gtlgtccacg acaaactgac 24600 

aagalgatct gcctgcgcga ccaaaacgta tgcagtctta cctciacaat gccalcccga 24660 

ggacatccta accatcgatt atatcacaaa ttgtgtgcaa gtcttattag atggatgggg 24720 

lalgcatacg tcgaggcggt tgacaltgag gcggacgagg catgtgcaaa cttatttcat 24780 

acgcgtacag tggctttggt ttalacgaca gatactgatt tactctlcat gggctgtgat 24840 

attltgttag atgcaatLcc tatglltgct ccagtagtac galgtcgcga tttgcltcaa 24900 

tattlaggaa llacalaccc Igaatttttg gltgccUtg Itcgctgtca gaccgalttg 24960 

catacaaglg acaacclaaa atctgllcag caagUatIc aggataccgg cctgaaaatt 25020 

ccacalcaaa Iggacacttc aacgcgclcc cccacltacg aclcgtggag acatggcgag 25080 

gtUlcaaaa gUtlaccgt agccacgtcg ggtaaaacag aaaacggagt gtccglitcc 25140 

aaatalgcal ctaaccgalc ggaggtgaca glagacgcca gttgggcttl aaaccttctg 25200 

ccaccctcal cclccccatt ggataatttg gaacgcgcat tigttgaaca tataatcgcc 25260 

gtgglaactc caltgacccg cgglcgccta aagltaatga aacglglaaa iattatgcaa 25320 

aatacggcag acccatatal ggttattaac accttatatc ataacltaaa gggggaaaaa 25380 
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atggctcgcc aafacgcacg tatttttaaa cagttlattc clactccact cccactaaac 25440 

actgtattaa caaaatatlg gaattaaaac acacataaga gcgacttaat ggttcattgt 25500 

tttattttgc tcgtatatac atgUataaa (cgtttalca ctglgcccgc ataagatgta 25560 

ctgtgtctct caaaaaaatt tglgtfttta Ictgcaatca taaatgcaag tggaaagtcc 25620 

gaatcgggag gtggggtgtt aaatagtltt ggtacattaa Icgctgataa aagcctgtcc 25680 

gcgclgaatt tcacgtattg tgUattgca (cgacgttca ccaaacgggt tttgggtgca 25740 

Igggatttta aaaacgcaca ctcgatttca acggcHccg aaaacagttg atgtatlctg 25800 

gtgatagcgg glttttcggg tacalagtta ttgtatatac aacacgatgc gctggtatgt 25860 

atggcltcat ctcggcttat aagglcgtta aattgacaag ttacaacaaa tagtccgtta 25920 

llgcgtaaat atgcaatagc cgcgaacgat gatacaaaaa aaatgccctc tataagaatc 25980 

allagtalat alttttctgc aacggatggg itgtcccgta ccititcttc caaccattgt 26040 

actttttgtt ggatcgacgg attaltaata gtgacgttta cgtattgtac ccgcaacgat 26100 

tcatcccctc tgaacaacat tagtlgaatl Igactataga cacgcgcgtg gacaacctcg 26160 

atgcaclctt ghcaalgta gtaatggtga atatccttlt gggaaaagag ligggttaga 26220 

gagcccaaat taacatttac cagatcatct gccgccgata aaaatgtaaa aafaaatctg 26280 

(agaatalla gltcatcttc cgttaaacag tccaagtatt gataatcatc ttcaatgata 26340 

aaatcgcttt ctaaccaacg attcgaaatg ctcagggcac gtaaatlgll lafatctgga 26400 

cactccggcc tgtaaaaaaa algactgcaa tctttctgat ccatlttgga atagtttccc 26460 

gtgtaaattt ataaagcaca actggtacag gttaaitcgc ctcccgcaaa caglccgctg 26520 

ttcgtagc(t tacgaatttt acagtaglac alacccgtlt taaggccggc tttataggca 26580 

cglataagca aaitcattat tttggaggcg ggaattgtcc cgtctgggcg ttcctcaata 26640 

aataaagtca tlgatlgact ttgglcaata aatggcgccc tttctgcaca catatcaacg 26700 

agatcctctt gctcatattc aaacgctgtt Itatatttla agagtgggtg aclattagat 26760 

aaacagccaa acgaacgtat tactgaccat Igglttttct caagtatgtt tataactlcc 26820 

agtcgttttt cttcacatga atacatatct cltagttcgt ccataaggtc taagttgggt 26880 

ctaagtaact cacccgaggt ggtgacctia ctaaacatat laltataaat tggagagaaa 26940 

ccctcactgc actccgttac ctgtgcagat gaaactglgg gcattaacgc taagaactgc 27000 

gagttgtata acccataagc gcaaatatca tctcgcaggg lacaccalgg taaatctaaa 27060 

taacttatcg tagaaaaccc atcttggtgt aaccatccct tagcataltt actttcggta 27120 

aaacccttaa acggggctaa gccgccaalc Itacacattt ccatgcttgt tttcattgtc 27180 

icaiacaaca ttaactccgc tattlgtaca tttaaccglc tagctggltg ggaagttaaa 27240 

tcaaalccta agcggagaca agtlgtalgt aacccttgta tgccaatgcc aagtgaicgg 27300 

ttglttttta cacctttaca tgatittlla catggaaagt tcccagccgc caggaccccg 27360 

Ittaaaaaaa taacagtcgt tcttgctglc aattgaaggi cgUtaaall aaatgacact 27420 

gggccttlgg alaagcacgt tgtaagattt atgctggcaa gattacatac gccgtgltga 27480 

tgagcgtclg ccttllgaac aaltlccgla cacaaatllg accccglgal agcattlccl 27540 

tgggtattca tatgalaatt acgattacag gcatctttga acattaaaaa ggggcttccl 27600 

gtlacagcag cactgcglat gattgtgaat gcgatatcll gaalgggaac agaagaaacg 27660 

cciaatcctl ctclclctaa acglaaatag gttgaagtga algcclcccc gtgtaatgtt 27720 

cgaaggatal cggclctgit alcaaaaaga glccactgaa caltaciagc ccctlUaga 27780 

lagctiaggt atctticaaa aaaUaatcl ggggtccata aacaacaaaa tatgttatca 27840 

caicgaaata tttcaicacg aaccaacalt ccacgtgtgg ccaaaacagt ttgtagatcg 27900 

acglgccaig gttctatgla aacacaaacl ccagtlggtc gticacaatc actgttaatt 27960 

gccalaacca tgcaalclaa aagtlllaaa aclgcaagaa gaccttlcgl tigattltcc 28020 

glagglatia aattcagacl ctgtagagaa attcccaclc cacclcgact tlgtaatacc 28080 

gltcccacat cgcctgtgal agclcgaaca gclclcccaa cagtgalgga ttccggglcc 28140 

attaaalaac aactggccgl igccccggtc iclcgaccla aaaacatcat aaccgglgia 28200 
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gccgggacaa ttttctgaca tgccaacgct 
glataaccat cattialtcc gggaataaga 
gttgtcacgg tggccgccag tctlaaaaag 
tctaacltag ttaaataaaa gtcttcgtac 
aaagcggggt attgatcttt caaaaacggt 
cgcccltcaa ttgcttggcg gactcgggga 
gtllccatgg aaacggatcg taggttaata 
lacactcgct calcttgtcg cgicaccgcc 
(ccattaatt ccaccggtgt ggttgattcg 
tgacataatc ggtttataat gtcatgaacc 
gataacglal liaggctccg gaataaacct 
ctacaatatt gtagaclccc ttatalatgg 
aatalcacgc aaaacccacg ctatgttaaa 
ataacattcg ttccatgtat ttgtaccccc 
cacgttataa cctccgaacc gttccatgcg 
Igttccaalt aacgtatatg ccgcatacat 
atcgccggtc cattgataca atcgctgtct 
gccaatacta catcgagggc ttgtcgggtc 
Iglgltatat ggctggtggg lalttgcaac 
tcgtatgcgt cctaacagga agccaatacc 
taatgcaaga tgcagtctta caccttctcg 
gaacacatgc ttcagiccgt ccgcggaaag 
gcaggccggg atgttggctg tgaccctgcg 
tlggggaccl tlggccacgg cggltatatt 
cagggaccca aaaaaactta taaatcgatg 
iaaacactcc gaaaacctla tgagccgcgt 
aattgctgtt ctgttggcat ccgctgcctg 
ggcgatgaaa cttaatgacg ttacatatgc 
aggagccgtg caggcattga ataggtttcg 
Iccagcctgl gtaagtgtal lagcllctcc 
gacgattgac ccagcatgct caatgtccgg 
galiagctgt gtcgttgalt taaaattatt 
accaattgaa gltggalUa tttgaatgtt 
ggttacttga atagacgcgg Utctgtacg 
cagacctcca aagcgagggc caattgttaa 
agcalaagtc alatgaagcc cgtlccctal 
gatatfagtl ccacatagcg tttgttcgtt 
ccccalagct gaggggttaa atlcacacaa 
Itgcctgggg latgtgtaca cattalacag 
gaggagccla taaaaalatt llgallggcg 
ctttttalla acatgcgttt Itallgatgt 
gtagcltttt caialcacgi talaaagtta 
aatttgttat gatacacaaa aactUtgga 
ggacaacgaa agaccatggl caccagagaa 
gtttltacga tctacccaga aaattccagc 
gcattclaal alctgllltg lataltccaa 
cgaaaattla cccggactgt (gilttggag 


gtgaaaaata cccgacagac alcaglccat 28260 

gttgcgattt taggcaggtt tacgatttct 28320 

aattggcaaa gcgaclctaa tttaccttcc 28380 

tttaaagcag actgtagtcc aagggtagct 28440 

tctaatatag cccgacgaat ttcgtccctc 28500 

gtiaaacaga gaaltgggga agicaaccac 28560 

cggcaatgga taagttctcc acaacatcgg 28620 

ttaagttttg agacgatagt gctaatatac 28680 

ggcggaatga tgtattcctt gtagccatgt 28740 

gtaltaaaaa ttcttttgaa ctccataacg 28800 

ttaaacccta aactcacagc tgagttagtl 28860 

ttacgtacag cctgcccctc cccaglatat 28920 

ttcagttlat tttacataca tgctttaata 28980 

ccacacaacc ccciclaacc aaatagttgg 29040 

tcttgtataa cgcacagact ctgatggaat 29100 

gcaggataat tgtgtgggaa ggccccgaaa 29160 

agccaagttc caatttactc ctgtaatttc 29220 

attggataac tgcacaagcg gcaacgccct 29280 

cccttcagtc ccccaggcgg cattttcagc 29340 

acgaccaaaa cattgttcgt ttagttggct 29400 

ttggcgtcgc tgtgtatata caaaaaccaa 29460 

atgtaaalct Itgtcaacgt cccaaaatac 29520 

agttgaagti ttgtctgtac gtgcagcttc 29580 

gcataaatta tcctgaatgg tatattccag 29640 

(ggaaataca igacattgla ccatcgcacg 29700 

ttccatacga ctgcatccat aggcagaaac 29760 

tttatccgta taltcttclg cccggcatgc 29820 

tctaagcccc ccaccttctc caacggtcca 29880 

taaacccfct agtagtacat cggggtcacg 29940 

aatcatgtca gafggatgac gaaggattaa 30000 

acgaaaaaaa tcggltaatg acacttgttg 30060 

taacgggagt claafggtaa cttgcgggtt 30120 

gttcalacga tlaataacaa ttgaacgggg 30180 

Ittlggtggt acatglalcg gttglttgtt 30240 

atcgcgactc caalttccga agaagcccgg 30300 

ttgaataaaa cggttatttc ciaaaagaci 30360 

taaagtaaaa tgcgagttgg Itggtlgaci 30420 

tgcaatcgtg acgtggtact atctgaaatg 30480 

tcgtagtacc glttatalaa tgttagglag 30540 

llaaaaggtt cltcaactla ccgtgacgtc 30600 

tacattlatg tcltltcatt ccggacggal 30660 

aglcagcgta gaatatacca tggaagaacc 30720 

tgatilaagi aacttgaaag tacaagaagc 30780 

aacagaaalc gccagagtta aggtagttaa 30840 

taaacattlt atlcagatat gggaaccccl 30900 

lacatttttg gcggaggclg clltcacggc 30960 

actagalcta gactggacga tagaggagcc 31020 
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aggtaatagc itaaaaattt taacccagct 
acatcgttta tcggccaata aattacgaac 
cttcattata acggactgga taaatatgta 
caitgaatca ccattcactc acgctcgtat 
aacacaacat aaatttgcga tcatltacga 
tttaacacaa tatgcaggat ggcltcttcc 
tagctcactc actcclctaa cacgagccct 
cacggaaacg ccagtacata gcatalcaga 
agatgaggcg Itcgtatcca tcgaagaagc 
acgaatttcc Icagctctgg cttatcgaga 
gctlgctagg agacttagat tagacaatgg 
cayccccgga attcatattg aggcgctgtt 
aaccacatct ggaagtaatg tagcagaaca 
laglacatcg cctagtatgl taataagcac 
atgcaaallg ctacgtcggt Itatlgctca 
cgttgtagca gacgagcata ttacagattt 
gggtggaclg gcataccaat tagtggaaac 
atatacacgg acagtaaacg agaccgaaaa 
altaccaccg ggaggcctgg gacaaattat 
tgaaagiata caagcgacac gcgtaaiact 
agaggcaaca tattttaagc aaacacataa 
aggacaaagt gccgtacgcg aagccgtacl 
atggggtalt actcccccgg tggatgtggg 
ggctacaggg Itggaagctg tcatgataac 
atataatcgc tctagcgtgt ttglggaacc 
cacgcttgat gccctttcgg caacaatagc 
agccttgtct aitcttcagt gggclcgcga 
tggalatcgc acaaaactat ctgctcttat 
ccccccagla cttttaccat cicacgtttc 
icggactgtt ggcaltgccg Ugacctgct 
ccgtccttct aitacaaata gcgttttttl 
tcgtlggacc cgactggata aaacatcgca 
gUagtggtt tctcggtaca tgttaatgtt 
aacgccagat cttcaggctg tlggtatctg 
tgggglalgg cglltaaacg alcllgclga 
aggaatccga acgcaaatga gaglgggaat 
ttcctcagcc cttagggaat gtgaaaattt 
gcctcllttl tcaacgatgg cllcccggta 
ttlaatgcgl gtlgacaaac iaacaacagg 
gattttltla aataggtggg aacgaatagc 
glcggccgaa tctaltgcaa ccglglgtaa 
agaggatcgl glaaalgccc caacclcata 
caaggcagca gtt leal leg tlalggaclc 
Icagaiggge gcggltUaa cllcacaalg 
aacgtttlta caegacaacg tlaaaataac 
tccgacgctg alaalaggae aaagatggel 
tllgcgtcll ggcgtaeccg ggaalacaag 


ateaaglgla glacaagatl ecgagacgtt 31080 

clcgtclaaa Ittggacecg tttcgalaca 31140 

cgaggtcgcc ttaaaggatg caacaacagc 31200 

(ggaalgltg gaaagcgcca ttgcagctlt 31260 

tatgccattt gttcaagagg ggaltcgtgt 31320 

glUaalgtt atgtggaalc agattcaaaa 31380 

ttttaiaatc tglatgattg atgaatatct 31440 

attatttgca gatactgtaa alttaattaa 31500 

gglaacgaat ccacgaacgg tgcaegagtc 31560 

cccttalgtt tttgagacat ccccgggaal 31620 

talatgggaa agcaacctct latcgttgtc 31680 

acatttaela aactccgacc cggaagcgga 31740 

cacccgtggc atltgggaaa aggttcaggc 31800 

ccttgccgaa tccgggttta caagattttc 31860 

ccacacacle gccgglttta Itcacggaag 31920 

ccaacaaaca ctaggatgtc tcgctttagt 31980 

gtacgctcct actaccgagt atglgttaac 32040 

acgglatgaa acgciallac ccgccllagg 32100 

gcggcgctgt tttgctccac gaccccttat 32160 

acitaatgaa atlicacatg cagaagctag 32220 

teaatcclca gglgcgttat taccacaagc 32280 

aacctggttt gacctacgta tggattcaag 32340 

talgacacct cctatttgtg ttgatccacc 32400 

agaagcaeta aagaltgeat atcclaccga 32460 

gtcgtttgig ccttalatta ttgcaacaag 32520 

tttgtctttt gatacacggg gaatacagca 32580 

tlalggatec ggaaecgtgc ccaatgcaga 32640 

aacaaiatta gaacctttta cccgiacaca 32700 

tactalagat tcccttatat gcgaacttca 32760 

tccceagcac gtccglectt tggttcclga 32820 

agcaaetctc latlatgatg aacittacgg 32880 

ggcgUggti gaaaatttta catccaacgc 32940 

aeaaaaattl ttlgcgtgtc gltltlalce 33000 

taacccaaag gttgaacgcg atgaacaatt 33060 

tgcggUggl catattgttg ggacaataca 33120 

atccagcetg cgcacaalta tggccgalge 33180 

aalgactaaa acctccactt clgctattgg 33240 

Igcacggttl acacaggatc aaalggaeal 33300 

agaaaatala cecggtettg caaatgtaga 33360 

aacagcttgt aggcalgcca cggcaglecc 33420 

Igaaltgagg cgcggtttaa aaaalataea 33480 

talgaglcac gcecgaaatc tggaagalea 33540 

eaggeaacag Ittaltglgg attctggacc 33600 

taalatagga acatgggaga atglaaatgc 33660 

gacaacggtc agagacgiaa titcagaggc 33720 

Icglecagat gagaltttat ctaalglaga 33780 

tgggagtgac cettaataia aaacaggcgt 33840 
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gttlatgtac attaaagtat ttgiggtltt lattgactgg gcgittcglt tgtataacgc 33900 
tgttgttgct aglatlttca taacctccta ggtttltgga gctacacgtg ctlattcaac 33960 
gctctttggg atttgaatca tcgtaaacgt agcgtcccta ccagttgagc gcgtaatttl 34020 
cgtaagcaat aaaatggata taattccgcc tatagctgtc actgttgcgg gagtgggaag 34080 
ccgtaatcaa tttgacggtg ccctgggacc ggcgtcaggt ctglcatgtl taagaacatc 34140 
tttatcgttt ttgcalalga catatgcgca tggaailaat gcaaccctgt calcagacat 34200 
galtgatgga tgtttacaag agggtgcagc atggactacg gatctgtcta atatggggag 34260 
gggtglccca gatatgtgtg ctcttgttga tctccccaat cgaatttcat alattaaact 34320 
gggggacacl accagtacgt gctgcgtttt gtctagaata tacggcgata gccatttttt 34380 

taccgttcca gacgagggtt ttatgtgcac acaaattccc gctagagcgt tlltcgatga 34440 
tgtgtggatg ggacgtgaag agtcgtatac aattataact gtagactcaa cgggaatggc 34500 

catctalcgl cagggaaaca tatcttttat ttttgatcca catggccatg ggactatagg 34560 

acaggctgta gttgttcggg tgaataccac ggatgtgtac tcttatatcg catcggagta 34620 

tacccaccgc cccgataacg tagaatccca atgggccgct gcattagltt ttdtgtcac 34680 

cgcaaacgac ggicccglaa gcgaagaagc gctatcttcg gcagtaacgc ttatatacgg 34740 

aagctgtgat acatatttta cagatgaaca atattgcgaa aaactggtta cagctcaaca 34800 

Iccgttgclt ctttcacctc ctaattccac gacaattgtg cttaataaat cgtctatagt 34860 

acctcttcac caaaacgttg gtgaaagtgt atccltggaa gcaaccctac atlcaacgtt 34920 

aaccaacacg gttgcactgg accctagatg tagttacagc gaggttgatc cllggcatgc 34980 

ggttctagaa acaacctcga ctgggtctgg cgttttggat tgtcgtcgta gacgccgtcc 35040 

itcatggact cctccttcaa gcgaggaaaa ttlagctigt atcgacgatg gcttggtaaa 35100 

taatacacat tccacggala atttacataa acccgctaaa aaggttctca aatttaaacc 35160 

aactgtagac gtgccggata aaacacaagt ggcacatgta ttaccccgcc tacgagaagt 35220 

tgciaacacc ccagacgttg tgttaaatgt atccaatgta gatacgcctg aalccagtcc 35280 

cacttttlca cggaacatga atgtaggaag cagtttgaaa gatcggaagc caittctatt 35340 

tgaacagagt ggtgatgtca acatggtlgt cgaaaaacta ctacaacatg ggcatgaaal 35400 . 

tagcaatgga tacgtacaaa atgcggtggg iacgttggat actgttatta ccgglcatac 35460 

aaatgttccc .atttgggtaa caaggccctt ggtcatgcca gacgaaaagg atccattgga 35520 

gcttttlatt aacctcacca Itttgcgttt aacgggattt gtggtggaaa atggaacacg 35580 

tacacalcat ggtgctacaa gcgttgtatc agactltata ggtccccttg gggaaatltt 35640 

aacaggattt ccctccgccg cggaacttat acgcgttaca agtttgatat taacaaacat 35700 

gccgggggcg gaatatgcta itaaaactgt tclccggaaa aaatgtacaa ttggcatgct 35760 

cattatcgct aagttlggtc tagttgccat gcgggtlcag gatacaaccg gcgctttaca 35820 

tgccgaacta gatgtgtlag aagcggalct aggaggttcg tcgcccatag acctctattc 35880 

tagactgtcg acaggtclta taagtatact aaattcgcct attatttctc akccggact 35940 

ttttgccgag cttattccaa cccgtacagg gtccclglcl gaacgaalac glcttclttg 36000 

tgaattagtc tcggcccggg agacacgcta lalgcgtgaa cacaccgcgc ttgtttctag 36060 

tgtaaaggcl ttagagaatg catiacggtc tacccgcaai aaaattgatg ccattcaaat 36120 

accagaagtt ccccaggaac ccccggaaga aaccgacatt ccacccgaag agtlaattcg 36180 

gcgtgtatal gagatacgat ccgaagttac aatgctattg acctcggctg ttacagaata 36240 

citcacccgc ggagtgtlat atagcacacg ggccttgalc gctgaacaal cccctaggcg 36300 

itttcgggtc gcgaccgcaa glacggcacc caltcaacgg cilttagatt clcttccgga 36360 

attcgacgcl aaaltaacgg caatcatalc gtccctgtct atacaccclc ctcctgagac 36420 

talacaaaal ctccccgtcg tatctclgtl aaaagagctl allaaagaag gggaagatU 36480 

aaacacagac acggctcUg talcgtggtl atctglagtc ggggaagclc aaaccgcagg 36540 

ttactlalcc agacgagagt Icgatgaatt atcacgtaca attaaaacca Itaatacacg 36600 

cgcaacgcaa cgggcttccg cggaagcaga gttgtcttgc ttlaalacgc laagcgcggc 36660 
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cgtagaccaa gccglaaagg actatgaaac 
aataacacgg gatgalttat tagcaacaat 
gataaaaatt itaagtgatc caatgatcca 
attggaaaca aggcttaaag aggttcagac 
cacaataaag agtcgaaaac aggcggcala 
aaccggtttt gtgggactta gggctgcagt 
agatgtccaa ggagccctgg taaatctcag 
ccgttctcaa cttacgggtg atttctgggc 
acatcccgga aacgcacgca calctgtctt 
lalcgaaatt gtgccgatac ctacggagta 
cgtggcagat gtgcttgcat ccgacatcgc 
cgccataaac gctgttgttg caactctlag 
agccttalcc tttgtgttgt cgttatataa 
gaatacccat aagttgactg aattacaaaa 
tgtctcatct ggacacttga aglttatalc 
cgatgcgata (talcaatac aaacaaatgt 
tgaagttgaa ctgcaaaagc taccccccca 
agtagtaaag gatcttcata aactcgtcac 
agtgttaati accgattgtg aacgtgcaca 
gcgtlggaca cgtgatatta tagcatgtct 
cgggacagaa ctggcacggt tgcgagatat 
agtttaccca caagcacgtc aggttgtagc 
agatacygtg tttcgccaca atccacatac 
ggclttgtla agagggitaa catggtttga 
cgttatgttt ccaggtgtta gtattgaagg 
tgtgltatta tccgccgata cgtctattaa 
acgaacctcg ggggatctat tacaaatacc 
acggtcttat gatcagttta iaaccgaaag 
cagacaggct gccggggcta aacttacaga 
tgttcgggca cacgaaacgg ctaaacttgc 
aagcgaaggl ttattgattc gggctataga 
tataggaacg gcatalgaaa gagtitlaca 
caacgcagag cttgcacagt Itcgtalggl 
aattttacaa aacattgttg atactgctaa 
cactaacctg aagacgtlat taaaactaac 
tgalagatct acttccgltc aggacaltgt 
ggaagaagaa actggtacgt Iggacattca 
taltattgac tcccalccac taagtgtgcg 
taaagatagg gtggataaac tttalgcgtt 
aatagaaacc gglgaggtta cgtgggacga 
ggalalgttg gcatcggggg acacglacgc 
ggcaicggcg Iclglggttg acatgcUtg 
ggaaacgaaa aaccgtctcc aaaaaaagca 
gttgcaaaaa caaagacagl tlgaagagac 
tattccaacg gagagtgacc atgacgtlct 
tacacattlg cctalalgga taaaaacaca 
acggilaggc ttgtalgcaa gttatgctga 


atataacaat ggtgaggtca agtatcctga 36720 

tgtacgtgcl acagacgatl iggtgcgaca 36780 

atccggttta caaccttcga tlaaaagacg 36840 

gtatgcaaac gaggcccgaa ccacacagga 36900 

taataaactc ggggggttac ttcgcccggt 36960 

agatttatla ccggaacttg cttctgagtt 37020 

gaccaaagtc ttagaggcgc cgglagagat 37080 

gttattfaac caatatcgag acattttaga 37140 

aggaggactg ggagcttgtt ttacagctat 37200 

tagaccatca ttgcttgcgt tttttggtga 37260 

gaccgtalct actaacccgg aaagtgagtc 37320 

taaagcgacg ttagtttcat ctacagtgcc 37380 

aaaatatcag gcltlacaac aagaaaitac 37440 

acaacttgga gatgacltct ccaccctagc 37500 

atcttcaaat gtagatgatt atgaaataaa 37560 

gcacgccctg atggaiacgg llaaacttgt 37620 

ttgtattgct gggacatcta ccttatctcg 37680 

aatggcacat gagaagaagg aacaggcaaa 37740 

taaacaacaa acgactcggg Itttgtatga 37800 

ggaggcaatg gaaacgcgcc atgtatttaa 37860 

ggccgctgcg ggagggtttg atatacacgc 37920 

ggcatgtgaa aclacagccg ttacggcatt 37980 

ccccgaaaat acaaatattc ccccacctU 38040 

tgaittttcg attacggctc ccgtattcac 38100 

actccttctg cltatgcgta (Icgcgcggt 38160 

tggaatacct aactaccgag atatgatatt 38220 

cgcatfggct gggtatgttg atttttacac 38280 

tglaacgtta agtgaaclta gagcagacat 38340 

agcaaataag gctttggagg aagtaactca 38400 

acttaaagaa ggigtcttca Uacattacc 38460 

gtattttaca actttcgatc ataaacgatt 38520 

aacaatggta gaccgcgatc taaaggaggc 38580 

gtgtcaggca acaaagaacc gtgcaataca 38640 

tgccac tgag caacaagaag acgtggat 1 1 38700 

cccccctccc aaaacaaltg cattggccat 38760 

cacgcagttt gcaltgclgt tagggcgtct 38820 

ggcggiigac Iggalglacc aagctcgcaa 38880 

talagacggt accggccccc Igcatactta 38940 

acggactaaa ttagaictcc lacgacgacg 39000 

tgcatggaca acatltaaaa gagaaacggg 39060 

tacltccgta gatagtataa aggcactcca 39120 

Itccgaaccc gaalfttttl lattgcckgt 39180 

acaagaacgl aaaacggcgt tggatgttgt 39240 

cgcgtctcgc Itacgagclt taallgaacg 39300 

tcgtalgfla itacatgatt tcgatcaatt 39360 

glatatgaca titcgaaalt tactcalggt 39420 

gatuttcca cccgcgtctc caaacggagi 39480 
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gUtgctccI atlcccgcca tgtcggg(gt atgtctagaa gaccaatccc gatgcattcg 39540 

cgcgcgggtg gccgcgttta Igggggaggc gtctglggtg caaacgttta gggaagccag 39600 

atcttctala gacgctltgl ttggaaaaaa tttaacctit tacttggata ctgaiggggt 39660 

(ccacttcga tatagagtgt gttataaatc agtlggggtt aaacttggaa ccatgctatg 39720 

cagfcagggt ggattatctt tacgaccggc acttcccgat gaaggtattg tggaagaaac 39780 

tacactatcg gcattacgcg tggccaatga ggtcaatgag ctacgcaltg aatacgaatc 39840 

cgctataaaa tccgggtttt ctgccttltc cacctitgtt aggcatcgcc acgccgaatg 39900 

ggglaaaacc aacgcacgca gagccatigc agagatatac gccggcct(a taacaacaac 39960 

attgacacga caatacgggg ttcattggga caagcttatt tattcttttg aaaaacacca 40020 

cctaacttct gtaatgggca atggactaac taaaccaatc cagagaaggg gtgatgtacg 40080 

cgtattagag ttaaccctat ctgatattgt aactattttg gttgccacaa ccccggtaca 40140 

tcttctcaat tttgctagat tggatttaat taaacagcat gagtatatgg cccgtaccct 40200 

cagacccgta atcgaggccg catttagagg tcgtttaclc gltcgclcat Iggatggaga 40260 

cccgaaaggc aatgcccggg ccttttttaa tgccgcccca tccaaacata aactcccgtt 40320 

agctcltgga icaaaccagg atcctaccgg cgggagaata tttgcalttc ggatggcaga 40380 

ttggaaactt gtlaaaalgc cacagaaaat aacggatcct tttgcgccat ggcaactttc 40440 

cccccccccc ggggtaaagg ccaatgtcga tgcagttacc cgtataatgg caacagatcg 40500 

tctlgcgacc attactgtac ttgggcgcal gtgtctcccg ccaaittcct taglgtcaat 40560 

gtggaatacg ctgcaaccgg aggaatlcgc atacagaaca caagatgatg tggacaUal 40620 

agltgatgcg agactggatt tgtcatccac gcttaatgca agatltgata ccgctcccag 40680 

caataccacg Itagagtgga atacagaccg taaagtaatt acagatgctt alattcaaac 40740 

cggggcaacg acagttttta cagtaacggg ggcggcacca actcacgttt ctaatgtaac 40800 

agcgtttgac atagcaacla cggctatttt attlggggct cclttggtta ttgccatgga 40860 

acttacatcc gttttttcac aaaattccgg acttactttg gggttaaaat tattcgattc 40920 

ccggcaiatg gctacagatt cgggtatafc ctcagccgta tcicccgata tigtttcttg 40980 

ggggttacgt ttactgcata tggatcccca cccaattgaa aatgcatgtt taattgicca 41040 

actagaaaaa ctgtccgcgc tcattgcaaa caaacctctt acaaacaatc ccccglgttt 41100 

actgctattg gacgaacata tgaatccctc ttatgttlta tgggaacgaa aagaclcgat 4]]60 

Iccagctccg galtatgtgg tcttttgggg gccagaaict cttatlgalt tgccgtacat 41220 

cgactccgat gaggactctt tcccclcgtg tcccgatgat ccaltltact cgcaaattat 41280 

tgccggttal gcgccccaag gccccccaaa cctcgacaca actgaltttt acccaacgga 41340 

gccactallt aagtctcccg ttcaagttgt tagaagttcc aaatgtaaaa aaatgcccgt 41400 

ccagcccgtc cagcccgtcc agcccgcgca gcccgtccag cccgcgcagc ccgcgcagcc 41460 

cgtccagccc gcgcagcccg tccagcccgc gcagcccata gaaccgggca cacaaatagt 41520 

ggtacaaaat tttaagaaac cccaaagcgi aaaaacaacc cilagccaaa aagatattcc 41580 

cttgtatglg gaaactgaat cagaaacggc tgtgcttata cctaagcaat taaccacctc 41640 

catlaaaaca accgttlgia aaagtattac cccaccaaat aaccaaltgt cggattggaa 41700 

aaataalcca cagcaaaacc aaacgttaaa ccaagcgttc aataaaccaa lacttgagat 41760 

tacctccatt ccgacagalg actcgatatc ttaccggact tggattgaaa aatcaaatca 41820 

aacacaaaaa cggcatcaaa atgaccclcg aatglataac tccaaaacag tatlccaccc 41880 

Igtaaalaac caatlacctt cttgggttga cacggcagcc galgcccccc aaacggacct 41940 

allgacaaac talaaaacaa gacagccgtc gccaaacllt ccgcgggacg (acacacalg 42000 

gggcglalct Ictaacccgt ttaactcacc gaacagagac clalatgaaa glgattttag 42060 

tgaaccttcl gacggclata gcagtgagag Igaaaatlct atcglaclaa gtclcgacga 42120 

acatcggtca tgtcgcgttc ctaggcacgt acgtgtlgtl aalgccgalg lagtcaccgg 42180 

tcgacgllal gtccgaggga ccgccllggg agcaclggcc ctgllaagcc aggcalgtcg 42240 

gcglalgatc gacaacgtta gataiacacg laaactttta alggaccaca cggaagatat 42300 
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atttcaaggc ctggggtatg ttaaattgtt altagatgga acatatatat aaagtagcgc 42360 
ctaitaaaga aaaaaaaaca acgattattl tctgtgtatt tttatltaca ccctacgact 42420 
tcttgaagcg ittccagatt gtcccglgtg ggacaaggtc Igtcccttac ccccctgggg 42480 
ggtattttgg gtlgggggcg gggiagactg tggcacgcct (gggccgcgg gcggtgatcc 42540 
ggttgttggc tggacagtgc tigactgtgc (ccctgttgc ggtigttgtc cagaagaccc 4260O 
cgacaccacg tgttgctglt gtccaacgga tgccgacgtc gttlgaggtg gggggtgttg 42660 
cggggatgat cccgaaaacg ccaacgcggc gggclgttgt aaagcagact gatcggcgct 42720 
ctgtgtlitl tgcggcaata tagtaggccc cgagattccc aaactcaigg atggatltgg 42780 
gggttgtggt cgtataatac gcgggttaaa cgtacgtttt aagccaaccg ttggtcttaa 42840 
ccatgtcata gggtcagtci cggcaaacat ggccgttcgg cgtatcgtat Itgcattalg 42900 
gtlagcgcgt gcacgcgcgg caclggccgc ggctcccacg gtgtaaalgc ttctggcalc 42960 
agcgatgtcc acacggtgac caggttgcaa aggtccacfg gcgtttaaaa gtcgtattaa 43020 
agcaacgggg gtgtaagccg caattgcttc caccgaaaat gtggtggggi tgctgggatc 43080 
aaagactaca cgagacgatg cgggtlgtgt catcgttlaf taglttacgg gacaatcgat 43140 
aacagcatac acgtacatct gcgcaggata tgtacggaaa ggcaatttat ttccagaaaa 43200 
gcaccgcccc taatacaact accagtacaa ttacaacgaa cagggcaiat gtcacgttag 43260 
ctacgggtag agcaagtttc cagacacgcg tagtttgggt alcgggtaac gcaggtttaa 43320 
tgicactttg caUtgaaca gacgtgtttg gacttccgll ctcgggtggg gatctgaatg 43380 
aaggccgcca gcgtatatat Icatccaaat tattgccagi ttccttatac atgtatgcat 43440 
ccgtggcgcg ggccataagt ttaatggtgc gagatggatc ttccggtccc ataaaacgaa 43500 
aggataactg aacatatggc attcgcacaa agcagttcac ccacattaaa gcctggagag 43560 
gtcggcggtc aataccccca cctcgtttaa tigattccaa agcagatagg Ugataccgg 43620 
tacttaacgt tgaaclaaga alcacgttat tactgtcaat ggacacttca gccactggtg 43680 
cgtlagtcgg acgaaaaaaa aaaccltgaa atagcacaga cacccccgta ttttgaattt 43740 
ttatgtaagg glcacaatcl acttgcgccc aattcgccat taaacgcata atatactcta 43800 
ccggaaaggc ttcggatacg tlglcttcgc cgttaaactg aaaaacacaa cgggcggggg 43860 
ggcgttgtgg atcaaatatt ggaagatccc caUgcaaca ttgaagagcg cttggtacca 43920 
ccaaccgaat acgttglaaa agattatctc cgcaacccct cctgcgttca ctccgtacat 43980 
acgttctccg tgacatattg atctaaggtt gcaaaccaag gcacacgcgt gaagfatlta 44040 
gaccatttat cgtgggatat aggaggagtt tggagtgatc caccccctga cgactiatta 44100 
atgcgtttat ttlccccatg tattaagcat ccltcaatai ttcatgcaaa tctagaaati 44160 
tggccatgac tcccgcaaag cgticacggc gacgggtcac gctggcacta Igtlcacatg 44220 
gaacaacata agcagatttt tctgaatcgt tactttcttt atgttttaaa acggacgcca 44280 
ggcgactggt aaatgatata taatltaalt gagcgtcagt igiagglaga attgcttcta 44340 
tttccggggg aallaaattt tcaaaccaaa cggaaagagt aaaggtgcta Icagcaggaa 44400 
aataclttga ctccagtgca tcgatattta alagatlaac atcgglgtct gtaattaaat 44460 
cgcgggccct catcccagag atggatcggg tagaalcaga agaacccatg galggattcg 44520 
aatcgcccgt attctccgaa aatacatctt ctaattccgg atggtgttcc gacgcatttt 44580 
ccgattcgta catcgcttat aatccagccc itclgctaaa aaacgatttg ttattttcag 44640 
aatlgtlatl tgcclcccac ttaalaaalg Itccccgtgc aatagaaaac aacgtcaclt 44700 
atgaggcctc tlcggcggla ggtgtggata algaaatgac ctcaagtacc actgaattta 44760 
tagaagaaat tggagacglt Itggcgttag acagagcctg lUgglctgl agaacgcKg 44820 
atttgtataa acgtaaatlt ggactgacac cggaatgggi Igcggactac gccatgttat 44880 
gUlgaaaag tclggcatcc ccgccctgtg cagUglcac tUtagcgcl gcctttgaat 44940 
ttgtglatcl latggatcgt tactacctgt gccgtlataa cgttactltg gttgggtcct 45000 
ttgccaggcg cacgclltcc ctgltagala lacaaagaca IttUtlllg catgtatglt 4506D 
llcgtaccga Iggagggtta ccaggtatac gaccgccccc cggtaaggaa atggccaaca 45120 
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aaglaagaU ttccaattac tccttttttg 
cgatcagcac gtctcgttta gacgaaaccg 
acggactgac Iggaggcccl caaccltlag 
cgcggatggt tgactgttca tcatcggaac 
aacglgcatt aaaagaggat atagagtttg 
cglctlacgl agaagcagct tggggttacg 
ttgctacltg gaatgtagac gagcgtacaa 
ttaaatcata ctggcaggcg aaccggattg 
ccaaalltac gagcgaggat gcctglcccg 
ccttaaaaaa cgcaaagtgc cgtggtcgca 
taaccatagg gcactattgg atcgctttgc 
cagcaaataa cacaagttta tttgactgla 
ataaccccat taaacttaaa tttccattta 
aagcagcagg Itccgaggcc gtalataaac 
cggaattaca gacaaaccct aaaaltttat 
tgttggagtt atataaagcc caactggctg 
clggcclglg gacattggcg talgcattta 
ccgccaatgc cgcattcata cgagatggag 
tggfctccct cgaacacacc ciaicgaagt 
agcgggcclt cgatgcgtgl acgclccaga 
aaacttatgt caaaggagcg gtctgtgtac 
cccccagaag aactagctac cgtlagaggc 
gtcacccttc cgtttaactl gggtcagaca 
atgggttatc atttaggtct cggaggttat 
cgtctatgtc gaaccgatcg ggcggctctg 
atatacgaat atcgtglgtt tcttgcatcc 
caagcagcgt ccgctgaacc cctattgtcg 
atgtatcala ttatgaggga ggggggcatg 
ggagalgccg gaggglltal galglalglt 
tacagactaa tcgatcatat acaggccgcg 
iggcagacaa cat tit tact gtcggtatgt 
glgccalcca llggaacatc ggacglttac 
gaattgcttt tggaatacaa aagactctac 
tgatttcagc ttcagtgttc attttattat 
ctgccgcctg caagcgglll agcalttlaa 
gtttlaaaag ccgltctgtg agtttagtgt 
tcgccgtccc aatgagatga gaaaaataat 
tlacglgaal gggatcttcc gclaagtcag 
accgtttacc tgcggtattc tgtaaaggat 
cagcctccac tlcgtclgtg ggggccacaa 
ggalttgacc clgtctcalt aclaattlat 
ttatgtaggc ggatggtgga cgactaagct 
altlgggtga Iglaatclgg cgalglgcal 
cagacggcat ggcccglcla llccaltcag 
cacgcgagac ggtglcgtca tataacaaca 
laaatlgaca gtlglUltl ctaaccaagt 
aaattacccc aatgtacttt tlclttglla 


lacaggcggt agllagggcl gcattaclal 45180 

aaacgcgiaa gtcattttac tttaatcagg 45240 

cggccgcctt ggctaattgg aaagattgcg 45300 

alcgcacaag Igggatgatl acclgcgcgg 45360 

aagatalatt aatagacaaa cttaaaaaat 45420 

cagacllggc ttlaltatta ctgaglgggg 45480 

attgtgctat agaaactcgc gttggatgtg 45540 

aaaactccag ggacgttcca aaacaatttt 45600 

aaglagcatt Igggcclatt ttgttaacta 45660 

cgaataccga atgcatgtta tgttgtttat 45720 

ggcagtttaa aagggatata ttagcatact 45780 

tcgaacctgl aatcaalgca Iggagcctag 45840 

atgatgaggg tcgattcata accattgtaa 45900 

attlattttg cgatctccta tgcgctctct 45960 

llgcccatcc tacaaccgcg gataaggaag 46020 

cacaaaacag atttgaaggt cgtgtatgtg 46080 

aagcctacca gatttttcca cgcaaaccaa 46140 

gacltatgcl Icgacgacat gcaalatcgc 46200 

atgtctaggc gatataaatc cgtatctcgg 46260 

acgccatgcc gccgtcaaac cattcgagga 46320 

cgccattatt ttaattacat cgcaaggtcc 46380 

ttaatcgtgc caattattaa gacgacccct 46440 

gtggcggata actgcctgtc gltatccgga 46500 

tgtccgacat gcactgcatc tggagaaccg 46560 

atactagcat atgttcagca gcttaacaac 46620 

attttggcgc tatcagaccg agccaacatg 46680 

agcgtattgg cacaaccgga attatttttt 46740 

cgagatatac gcgtactttt ttatcgtgat 46800 

atatttccgg ggaaalctgt tcacctccat 46860 

tgtcgggggt ataaaatagt cgcacacgtt 46920 

cgcaacccag aacaacaaac agagactgtg 46980 

tgtaaaatgt gtgaccttaa ctttgatgga 47040 

gcatlattlg atgaclttgt tcclcctcgg 47100 

cccagcgcgg ggcgtgtata caaacaaagc 47160 

cgttaacaac tcgtgtctct ggaataaaac 47220 

cgtttccaaa taacgcctta aaagttacac 47280 

agtcaatgtt taaagacagc ccgtgtgatg 47340 

atattattaa cttacgcttt gcttccccac 47400 

ctccacgtag caaagctaca cltlttgcat 47460 

taacalaagg gatgcgttct cgaacgtttg 47520 

aalalaclgl taagtgagcc aagcgacggi 47580 

cggccgtcat aacaaactta ttaatalcca 47640 

ctgcaattat gcgtccaaac ccggccalcc 47700 

caatggaaac acacgacgcc tccgccgcag 47760 

gttctacaag tttgcgggca taatcgitaa 47820 

cgaclcccll callaaaacc tttccgccgt 47880 

taaglaaaag ttttataaaa gtlttttcac 47940 
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actccaacit lataggagga caaaacagag 
cgatltlagc tatcccctca acaccaacac 
ctccatatat aacctttacc tcgtacgcit 
gaaacgctgt aataaaacgt tcaaatgcgg 
ttaataacat ttgacggcca attgtaglga 
atccctgcgc aaciccagta aaaccgtaca 
gttgtttgtc taataacact gctlcafctg 
ccltgcgcat agccaaccag tcttttaaaa 
agcgcacaaa aaaaagacgl tttcctccaa 
aacgtttaac cgtctcaaaa Ittaacgtta 
ttatacttgg atalaaacU gcaaaatcca 
tatcagggtc aaaaaccctg gctcctttal 
tgggagaaac gctctcgtct tcatccatct 
calccitata ttcaaaagta gctgggtatc 
aagccagtcc taataaacaa gtgtaaatcc 
ttaaagtaat ictagclagc cttgcaaccg 
aaaacagttt ccccacaaga gccgagtcti 
tattcggtcc actagcgtaa tatcccggaa 
calttagagc tlcacglgca accgaatcta 
ttgcaattgc atacatatcc agagatatga 
gaaatccgga tttgccaaca tcccatatct 
aaccatcaag cttgagactg tatatagaat 
aattaacaat gtlataacct gtggcaaacl 
atgcaattaa tagctcgaat tcactatcaa 
cgtccttcat tlctlglaca tacclttgtg 
aaatglgttc taaagactgt cgagggattg 
gatcctccaa atgtgttgca tcgggaaacg 
caatatcgaa acataacaac ttglagtcag 
gattatccga catgcagtca alttcaacgt 
gaactcgaac acgttcccca tcaactccag 
agccgggatl atccatlaga aaacgagtgg 
actccgggtg aaagttatca caaagataat 
tgtaaaacgc acatggctgt gtatcgtagt 
cgcgaaagcl Itclggagal gcgctlllaa 
catttaacgt tgcatcattt tgtgttatca 
cagalaaclc gctacaggaa cgtatgccac 
aaaaatattg acagatgccg tatacatgaa 
caagtaaagl aataacggta ccaagcggtc 
catlagacgc ggcltctgtt glltcgacaa 
ggtcaaactt atccccacga aagtcgatlt 
ggctggaaca acgaaaatcc agaatcggaa 
gtcgaclaag tgtaccgacg Igaacccccl 
aacalttagg ggccaaaaal (gaaacgatg 
ctctgltact accgcgcccg gttcttgggt 
agggallaca aaaccccgll clgalcgcca 
aagccagtgt taclgagtaa cacaacccca 
tgalltgttg tggtUccgc alalglaata 


ccgttgaaat tatatgtgcc alttlclcgc 48000 

ccttgaatcg gataaacaca gaatccgtat 48060 

lllgggagag aacgclacll Icaatglctg 48120 

cccagttatt algaalataa tctctggtac 48180 

cagtggccgc tacgtalaaa catggcagaa 48240 

cggaaitaca aaclactttt atcgcggctt 48300 

aagaacttcc gggtatgcgc gctctaatag 48360 

gaacacccag cagactttct cgaacgttag 48420 

ctgtaaaggt ggcataatcg gatggattca 48480 

gcgtggtaaa acataagtta tgggcctgaa 48540 

atacgaccac cggatcgata taaaatcccg 48600 

atcctacatt tcgcccactt gacgtaccag 48660 

cttcctcaac atccccgaca tcgggaataa 48720 

ccccatcggg taaaataaat cctcgagacg 48780 

taacctgctg tccgtcgtaa atagccttgg 48840 

cggalaactc aaggtgtggt aaatatttaa 48900 

gtatacaata ttcaccaata attcctcgtg 48960 

tgtctttgta gggcaaatct ctcttggact 49020 

atltataact cgagagtttt aatttttcag 49080 

gaccgttgat ctttaccttg cttcgtcgct 49140 

taaacagacc cccacggltt atactgccat 49200 * 

laagtttctc cataataaac gcccaatcaa 49260 

cgggagcgta ctgttttacg agggtcataa 49320 

actccagcac agtcggctcc ggtaaccccg 49380 

gtaagtcaca agagccaagg gaaaacagta 49440 

aatataatag acaagaaalt tggattacaa 49500 

ccagctcatt agatcclcct galttacatt 49560 

gccatgagtc aicgtttggl alagcctgca 49620 

cgcltaacgt taattggcga cttgccggtc 49680 

gttitagttg ataccaacca aaactaacaa 49740 

tagcgtctac ccgaccltca tactttttca 49800 

ttgtaaatli agatgaggga gaatacaccc 49860 

aataaacatc tgtgcgclca ataacctcaa 49920 

acgaggtacc atgaaaagcg tfcttgtctc 49980 

tagaactgcg taaacactcg gcaagtaata 50040 

aagcggtatc cacctcggct ttgtltatat SOiOO 

ctgccacccl tlltccacal cgggacalgc 50160 

gtgttgcagt tgcaaaccgg galacatctc 50220 

latcaiatac atggaatgtg ttaaagcggg 50280 

ccccccaaat allcacgcgl claggccagg 50340 

citcttttcc attacagtaa actltaggcg 50.400 

ttcgttcttc catgggcaca Icttcatcta 50460 

acatggtagt ttlgtaacta Igaagaaatt 50520 

latalttaat ccctgalgct IgggUaaaa 50580 

Itttatgtla acgaltgata atcttgtaaa 50640 

cgccctlcta atacalaaag tgtaalcacg 50700 

cccgUtaaa agcctctctt cttaalgtat 50760 
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cgacagactg ggtlttgggt ggtcatttga 
acKcaccaa aatggaaaat actcagaaga 
acgtttaigc glgccggglt gaagatttgg 
gtagcacgga ctctgatttg gctttattac 
cttttacatc cagcctggcg giggtttctg 
gtattacctt aaaactcact accagtcatt 
gcaaacacgl tttacccagc tctgcggccc 
gagaacggtt tgggttttca cgclgccaag 
ccggcgctga gatatgcacc cgccttggat 
tggtcacggc attgtttaag gaagccglat 
gactcgatat tgltcatalt aaccatgggg 
aacttttcat gcccgatgtt aaccgtctgg 
clatcggaga gggttttgta tacccaacac 
tacatgactg fgttattgct cccatggccg 
tcgcccgagg agcggcccac cttgcltttg 
ctgacattac gtacacgtat tttcag(cc( 
cgcgtcgaaa cgatgtcaac tccacgicta 
ggltggcgtc tatlatggcc gctgacacag 
gaatttacga agaaactcca acagataica 
gcactttgcc aaggctaaac gctctggggt 
gtgcgatggt Ittcagccca aaltctgcgt 
tgaccgaagc caaggatggg ggaccgggtc 
gacctcattt agctgcgaat ccccaaacag 
ctacgggttc aicaaacaca gagtliagcg 
gagcacccct gttggcgcga ctgcttttli 
cagggggtca cggggalgcg ttaaaataig 
gtagtttatg tgaaaaacac acgcggccgg 
gacaacgcat gccgcgattt ggacaagcca 
tgaacagcca atatagcgac tgcgatcctc 
gaaaacccgg ggatcaaacg gaagcagcaa 
cactagaacg cttgtttatc gatctagaac 
gllctlccga gggactatcg Ictgtcatlg 
acacactgcg tgcgcgtata gaacagacaa 
cccgcgatta laagatccgt gaaggattai 
ttgatccata ctcaggagca ttttgtccca 
lagccgtggt acaagactta gcaltaagcc 
ttgaggggcg gaactttcgt aaccaatlcc 
tgtttaatgg ggggtttata Icaacacgct 
latccgcccc aaatccgaca ttgggacaag 
atllagcgcg cgtaagcglg gaagltattc 
tttcaggtaa cigtacaaat clctctgagg 
glgcgtacca acgccaagaa aaaagagtgg 
ttaaacagtt tcacggcctg ttatttcctc 
acccgcagtg gttltggacc clgtlacaac 
acgaagagat taccactatt gcagctgtla 
acttlattaa tctaccccca acctgcatag 
Itatlctlaa atactgcgat catkacagl 


ccclgccaac aaccccccal tattacgagt 50820 

ctgtgacagt gcccacgggg cccctgggll 50880 

atctggagga aatttcaltt tiggccgclc 50940 

ctttgatgcg taatttgacc gtggaaaaaa 51000 

gagcacgcac tacgggtctt gccggagctg 51060 

tctatccatc tgtctttgic tttcacggag 51120 

caaatctcac acgcgcgtgt aacgcggctc 51180 

ggcctcctgt tgacggtgct gttgagacga 51240 

tagagccaga aaatacaata ttalacttgg 51300 

ttatgtgcaa cgtgtttclg cattatggag 51360 

algttatacg tataccgtta tttccggtac 51420 

tacccgaccc attcaacact catcacaggt 51480 

ccttttataa caccgggttg tgccatttaa 51540 

ttgccltgcg cgtcagaaat gtaactgccg 51600 

algaaaalca cgagggggca gtaciccccc 51660 

cttcaagtgg aaccactacc gcccglggag 51720 

agcctagccc atcggggggg tttgaaagac 51780 

ccitgcacgc agaagttata ttcaacactg 51840 

aagaatggcc aatgtttata ggcalggagg 51900 

catataccgc tcgtgtggcc ggggtcattg 51960 

tgtalctaac tgaggtggag gatagcggga 52020 

catcatttaa tcgaitttac cagtltgccg 52080 

atcgagatgg ccacgttcta tccagtcagt 52140 

Iggatlattt ggcactcatt tgtggatttg 52200 

alctagaacg ctglgacgct ggtgcgttla 52260 

ttacggggac ctttgactct gaaattccal 52320 

tatgcgctca cacaacagta caccgactta 52380 

cccgtcaacc tattggggtg tttggaacaa 52440 

taggaaacta tgctccatat tlaatccttc 52500 

aggcaaccat gcaggacact tatagggcta 52560 

aagagcgact aclggalcgc ggtgccccal 52620 

tggatcatcc aacglttcgt cgcatattag 52680 

caacacaatt tatgaaaglg ttggttgaga 52740 

ccgaagccac ccattcaatg gcgltaacgt 52800 

ttaccaattt tttagttaaa cgaacacacc 52860 

agtgtcattg tgtattttac ggacagcaag 52920 

aacctgtltt gcggcggcgt ttlgttgacc 52980 

ctataaccgt aacattatct gaaggtcctg 53040 

acgcgcccgc ggggcglacc tttgatgggg 53100 

gggatatacg agltaaaaat agggtcgttt 53160 

cagcccgggc aaggctlgta ggccttgcaa 53220 

alatgltaca cggggcccia gggttlttgc 53280 

ggggtatgcc accaaacagl aaatccccca 53340 

gcaaccagat gccggcagat aaactlacac 53400 

aacgglttac cgaggaalat gcagcactaa 53460 

gagaattagc ccagttftal atggcaaatc 53520 

acctlataaa taccllaacl IclataaUa 53580 
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cggglgccag gcgcccgcgt gacccatcal ccgllltgca llggaltcgt aaagatgtca 53640 

cgtccgccgc ggacatagaa acccaagcaa aggcgcttct tgaaaaaacg gaaaacttac 53700 

cggaattatg gactacggct ttlactlcaa ctcattiagt ccgcgcggcc atgaatcaac 53760 

gtcccatggt cglltlagga ataagcatta gtaaatatca cggagcggca ggaaacaacc 53820 

gcgtctttca ggcagggaat tggagcggtt taaacggggg taaaaatgta tgcccgctat 53880 

llacatdga Icgcaclcgc cgtUtataa taacalgtcc lagaggaggt Itlatctgcc 53940 

ccgtaacagg tccctcgtcg ggaaatcgag aaaccaccct atccgaccaa gllcgcggta 54000 

taattgtcag tggcggggcc atggttcaat tagccatala cgccacggtt gtgcgtgcag 54060 

Igggcgctcg agcacaacal atggcatltg acgactggtl aagtcltaca gacgatgagt 54120 

ttllagccag agacltggag gagttacacg accagattat ccaaaccclg gaaacgccci 54180 

ggaccgtaga aggcgclcia gaagcagtaa agattctaga tgaaaaaacg acagcgggag 54240 

alggggaaac ccccacaaac ctagcattla allttgattc llgtgaacca agccatgaca 54300 

ccacatclaa cgtaltaaac alllcagggl caaclgtccc tgglcttaaa cgaccccccg 54360 

aagatgacga actclttgat cttagtggta Ucccaiaaa acatgggaac attacaatgg 54420 

aaalgaltla acctccctct ttatccaatt aaagcccaca cgcgggtgag tgtacgtaat 64480 

aaacaagtca alattacala ttctgttgtg ttttcttttt tgcgtgtagt ccttacccat 54540 

atgacctgta atataglglg tctccaacca ttcagctlac agiccagtgg acaglaacag 54600 

cccgalaaca tggaattgga tattaalcga acatlgttgg ttctactggg tcaagtttal 54660 

acgtacatct tlcaggilga actgctacgt cgatgtgatc caagggtggc gtgtcgcttt 54720 

Itatatcggl tagcggctaa cigtltgaca gtlcgtlatl tattaaagcl glltclccgg 54780 

ggalllaala cccagcUaa atltggaaac actcccacgg tttglgcacl gcallgggca 54840 

ttatgttatg taaagggaga agglgagcgl itgtttgagt tgctacaaca (tttaaaacg 54900 

cgtttlgttt atggtgagac taaagactca aactgtatca aagattactt tgtctcagcg 54960 

Ittaacttaa aaacclgcca alatcaccal gagclglcgt taacaacata cggaggllac 55020 

glatcgagtg aaatlcagit tttacacgac attgagaatt tttlaaaaca gcttaattac 55080 

tgctatatta icacgtctCc tcgtgaggcg ctaaacacat tggaaaccgt gacgcggttt 55140 

algacagala ctataggaag cggtclaala ccacccglgg agttglltga tccggcgcal 55200 

ccatgtgcta tatgltitga agaattatgt ataacagcta accaaggtga gaccttacat 55260 

cgtagattal laggatglat ctgcgalcac gtlactaagc- aagttcgggl laacgtggal 55320 

gtlgacgata ttattcgglg tltaccatal atccctgatg taccggalal caaacglcaa 55380 

tccgccgttg aagcgltacg aacacttcaa accaagacgg lagtcaatcc catgggagca 55440 

aagaacgata cgtttgacca aacalacgaa altgcgagca ccatgcttga Ucttataat 55500 

gtltttaaac clgcccclcg gtglatgtac gccalcagcg agcttaaall ctggltaacg 55560 

tctaaltcca ctgaaggacc ccaacgtacl ttagacglgt itgttgataa tttggatgta 55620 

llaaacgaac algaaaaaca cgcagaaclt acagccglaa cggttgaglt ggcgllallt 55680 

ggaaaaactc ccatacacU tgalagggcg tlltclgaag aaclcggatc Ictggatgca 55740 

attgatagta tlttggttgg caatcgcica tcctcaccgg acaglcagat agaagcatla 55800 

allaaagccl gttatgccca tcalctatcg Icgcclctca tgcglcacal tlclaacccg 55860 

agtcatgata acgaagccgc cttacgccaa clttiagaaa gagllgggtg tgaggalgat 55920 

ttaaccaaag aggcgagtga cagcgctaca gcatccgaal gtgatclgaa cgatgatagt 55980 

agcalaacll Itgclgltca Iggalgggaa aacclgtlal ccaaagcaaa aatlgacgct 56040 

gcggaaagaa aacgaglata tcttgaacat ctgtctaagc gctctctaac cagcclcggt 56100 

agatglalcc gcgaacagcg ccaagagcla gaaaaaacac tcagggtaaa cglltalgga 56160 

gaggccttal Igcagacalt tglttcgatg caaaalgggt tlggggcacg aaacgtgltt 56220 

ttagctaagg tttcccaggc agggtgtatt atcgacaalc gcailcagga agcggccttt 56280 

galgcacala gatltalaag gaalacclla gttcgacala caglagatgc ggctalglta 56340 

ccigcactta cacalaaalt Ittlgagtlg glcaacggcc cattgtltaa Icacgalgaa 56400 


89 


EP1 166 797 B1 


caccgttttg cacaaccccc taacaccgcc tlattttUa ccgtggaaaa cgttggccta 56460 

Ittccgcact taaaagagga attggcaaag ttlatgggcg gtgtcgttgg ttccaaclgg 56520 

ctlctcaglc catttagggg cttttattgc ttttctgggg tagaaggcgt tacitttgca 56580 

cagagacttg cctggaaata tattagggag ctlgtgtttg caaccacact attcacctcl 56640 

gltllccatl gtggggaggi gcggllalgl cgcgttgacc gtclaggtaa ggatccacgc 56700 

gggtgcacgt cicaacclaa aggtataggc agttcccacg gacccttaga cggcatttat 56760 

ttaacgtacg aagaaacatg (ccccttgtg gctattaltc aaagtggaga aacagggatc 56820 

gaccagaata ccgtcgtaat ctacgattca gacgtttttt ctcttctata caccctaatg 56880 

cagcggctgg ctccggatlc aacggacccg gcgttttcat aacclccgtt acgggggtgt 56940 

ggtlatgclt ttlatgcata ttltctatgl Itgllacggc ggltglgtcg glclctccaa 57000 

gctcglttta tgagagttta caagtagagc ccacacaalc agaagatala acccgglctg 57060 

ctcatctggg cgatggtgat gaaatcagag aagctataca caagtcccag gacgccgaaa 57120 

caaaacccac gttttacgtc Igcccaccgc caacaggctc cacaalcgta cgattagaac 57180 

cacclcggac atgtccggat tatcaccttg gtaaaaactt tacagagggt altgctgltg 57240 

tttataaaga aaacattgcc gcgtacaagt ttaaggcgac ggtatattac aaagatgtta 57300 

Icgltagcac ggcgtgggcc ggaagttcit atacgcaaat taciaataga tatgctgata 57360 

gggiaccaat tcccgtttca gagatcacgg acaccattga laagtttggc aagtgttctt 57420 

ctaaagcaac gtacgtacga aataaccaca aagitgaagc ctitaatgag gataaaaatc 57480 

cacaggatat gcctctaatc gcalcaaaat alaattctgt gggalccaaa gcatggcata 57540 

ctaccaatga cacgtacatg gttgccggaa cccccggaac atataggacg ggcacgtcgg 57600 

tgaattgcat cattgaggaa gttgaagcca galcaatalt ccctlalgat agtttlggac 57660 

Itlccacggg agatalaala tacatglccc cgltltltgg cctacgggat gglgcalaca 57720 

gagaacalic caattatgca atggalcgtl ttcaccagtt tgagggttat agacaaaggg 57780 

atcttgacac tagagcatta ctggaacctg cagcgcggaa ctltUagtc acgcctcatt 57840 

taacggttgg tlggaactgg aagccaaaac gaacggaagt ttgttcgctt gtcaagtggc 57900 

gtgaggttga agacgtagtt cgcgatgagt atgcacacaa ttttcgcttt acaatgaaaa 57960 

caclttctac cacgttlata aglgaaacaa acgagtttaa Icttaaccaa atccatctca 58020 

gicaatglgt aaaggaggaa gcccgggcta ttaltaaccg gatctataca accagataca 58080 

actcalclca tgllagaacc ggggalalcc agacctacct Igccagaggg gggtltgttg 58140 

tggtgtttca acccctgctg agcaaitccc tcgcccgtct ctatctccaa gaattggtcc 58200 

gtgaaaacac laalcattca ccacaaaaac acccgactcg aaataccaga tcccgacgaa 58260 

gcglgccagt tgagttgcgt gccaatagaa caataacaac cacctcatcg gtggaatttg 58320 

ctaigctcca gtttacatat gaccacattc aagagcatgt taatgaaatg ttggcacgla 58380 

Ictcctcgtc glggtgccag ctacaaaalc gcgaacgcgc cclllggagc ggaclalltc 58440 

caattaaccc aagtgcttta gcgagcacca ttttggatca acgtgttaaa gctcgtattc 58500 

tcggcgacgt tatctccgtl tctaattgtc cagaactggg atcagalaca cgcrttatac 58560 

llcaaaaclc lalgagggta Ictgglagla ctacgcgUg Itatagccgl cclltaaltl 58620 

caatagtlag tttaaatggg Iccgggacgg tggagggcca gcttggaaca gataacgagt 58680 

taattatgtc cagagatctg ttagaaccat gcgtggctaa tcacaagcga lattttctal 58740 

llgggcatca ctacgtatal lalgaggatt atcgllacgl ccgtgaaatc gcaglccatg 58800 

atgtgggaal gattagcact tacglagatt taaacttaac acltcltaaa gatagagagt 58860 

llalgccgcl gcaaglatal acaagagacg agctgcggga lacaggalla clagactaca 58920 

gtgaaattca acgccgaaat caaatgcatt cgclgcgltl tlatgacata gacaaggttg 58980 

Igcaatatga tagcggaacg gccattalgc agggcatggc Icagttlttc cagggacttg 59040 

ggaccgcggg ccaggccgtl ggacalgtgg Itcllggggc cacgggagcg clgclltcca 59100 

ccgtacacgg alitaccacg tttUatcta acccatitgg ggcattggcc gtgggattat 59160 

IggUltggc gggaclggta gcggccltll ttgcglaccg glacglgctt aaacttaaaa 59220 


90 


EP1 166 797 B1 


caagcccgat gaaggcaKa tatccrctca caaccaaggg gttaaaacag tiaccggaag S9280 

gaatggatcc ctttgccgag aaacccaacg ciactgatac cccaalagaa gaaattggcg 59340 

actcacaaaa cactgaaccg Icggtaaala gcgggtliga tcccgalaaa tttcgagaag 59400 

cccaggaaat gattaaatat atgacgltag tatclgcggc tgagcgccaa gaatctaaag 59460 

cccgcaaaaa aaataagact agcgcccltl taacttcacg tcttaccggc cltgclltac 59520 

gaaatcgccg aggataclcc cgtgttcgca ccgagaatgt aacgggggtg taaatagcca 59580 

ggggglttgt tttaatttat taataaaaat glgtaltacg ttactcatgl gtctccatta 59640 

cgcatcacag gggglatlla lacccgataa lalacaaaac gcgltttgta cclctaccgc 59700 

acccgatatc Itaacggggg Itattatgga atcgtctaac atlaacgcgc tacaacaacc 59760 

gtcgtctatc gcacatcatc cgtccaaaca gtgcgcttca agtctcaatg aaacagtaaa 59820 

agatlclccc cccgcgatll algaagalag gtlagaacac acgccggtac aatlaccccg 59880 

cgacggtaca ccccgagacg tatgttctgt gggacagcta acctgtcgag catgtgcaac 59940 

gaaacctttt cgccttaacc gcgacagcca atacgactac tlaaacacat gtccaggggg 60000 

ccgtcalatl Icaclggcac IggagalUl aacgggtcga Igggttlgca tcccgcgtgl 60060 

gtttccggat accccagagg aaaaatggat ggcgccatat attattccag accgagaaca 60120 

accalcatca ggggatgaag altctgacac cgatlaaall laacllaaat aaaaccltac 60180 

cacccalaaa aacgccllcl gtttgtttaa cacgacaccg ctlaacaaaa aaaaacccaa 60240 

acacgccttt tatgaatgta atacttttat tigttggita acaccgcccc accatcatct 60300 

gatltgcaaa calatcggcg Icgtctgccg Iggacccctg laltaaaggg gccttggaac 60360 

tagcctccac tgcatttaca tcttgtccaa clgtatctgt atgtggggtg cttgttgtat 60420 

tttgggatga gcatagaccc gaaacgcttt gaagctgttt taataaaatc gatattcgag 60480 

galcccgtgt cccctctggt atattlgtat ggtgcgacaa aggcaltlgl gtcccatttt 60540 

gtgattltag ctctgtaacc tcctgttgca gltttgccac aaccccagca agclcttcgt 60500 

gctgaccatt agaaactctg tgtctcctct gccaatalga tggagaaact cgacgtctcc 60660 

galgcgttat atacgttggt tcaccgggaa aatatatatt tgagggaaac tctccgtcca 60720 

ttigagactc cccactagaa aaagaatcca attccctUg alccalgctc ttgaaatccc 60780 

gtlttcctgg acgacggaca tcggtlttgt ctggaaaatt tacacacggg gtctgcaagt 60840 

caataccccg ttcggcggcc aatgcgltca taaalgcgga catllgcall Iccaaacgat 60900 

tgggtggtgg alalcccgga aacccglacg glcccccgaa glgtcccgga gggcaaccal 60960 

aaccccctgt allaaatggg aaggcaggcg ggtgtggaga tccalatggc ccgacgatal 61020 

aclgtccgtt alllggagcl ccaatlgala cclgcggall tttagtclgc ccggtlaaca 61080 

gctgtgaata atacgcggla ggtatcagta caaattcccc tccggllgga acgcccgacg 61140 

ggggctgtgg tgagatacca ctagcgUac ctgctacaga agccatalcg clgtcgltcc 61200 

lacacaaclg cgtaaccttt aaatgcggaa caglcltltc acaalcltca lltgatlccc 61260 

caacacccaa cgcgagatcg tatalgggcc cgccggggtg gaatgiggcg tltataacac 61320 

ccgcgltggg laatttagac tccaccccat taacgttggt talccgagca aglccalatc 61380 

cgglgclagc ctgaagalaa acgtgaccca taallccggc Itcgcglcla cgtlttgcaa 61440 

ccacgtccca Ictatctctt aaaagcatat tgttcacggc Iglggataat aacacctlgg 61500 

cgagtttalc ttcgctaacc ttccatactt tatltaaacc cgcgtaglcl ttaaccagcg 61560 

acaalaaccg cgclllaclt Iccalcgala aaacccggaa tggltcaall gaagallccg 51620 

gggtacaglc ataatigacc actgltccaa cgcglcUcc aacaacacat aacgcaacal 61680 

ggglaaaaaa atlaccgtct ggtatctcal tcggggacaa Icgllttgaa gacagggata 61740 

cggagggtaa gtaalttgtg accaagtata acgcacgUc tagcggagat aalacagaal 61800 

clctatttcc aaaaaaattc gaatgggccg cltcaaacag caccgcatgl agltgagggc 61860 

alclaacgat acccaaaaaa aaaggtccgc gtalglccic aatgattgcg atlacttcac 61920 

ccacgacaca gtcttltcga tgatcgatgt Katlgglal tttactagta ggcggcaaag 61980 

cggaccgcac aalclclggg gtaalallla allcccctlc gtcclttgaa lalaaggcla 62040 
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aaiacccagc cacgtataac gcttcacagt 
acaccccacg gaccggalag Igaalaclca 
caaacagaca aaatatagaa gatcatagtc 
actttcttcc aatgccgccc ttacacgcgg 
atattgcaac ataacactgt catgtattga 
attltgtcgg cggtgtlcta attccaatgc 
tccagaagaa atatctatta cggttcttcc 
gtctaaacaa agagcaacta atccaggaaa 
cgtatacagt ggtgctatat atcgttcaca 
aaacttccca tcaaaccccg Icgctccgcg 
tgcUctgac acaatcaaac ccagtlgaaa 
cccgttccat aataagcgcc ttaataataa 
taatagagtt tggtcttcca taagaaacac 
cgcctgttga atcttgtcca catatgcggt 
aggattaaac tgtccaggtg caggcggtag 
agaalgtgac gUaaggcgc cttgatcata 
iggtagacga tcatagcaaa atlgataact 
cacaaatgtc tcagtaiatt ccggtaggtg 
aggitcgtgg acactattag atgicctata 
gaacgcggag tacgctctat ctccaacata 
cgttgtgitc ataaacgtac gggaaalgcg 
tacgggccta tctaacacaa gccgttcctg 
ccctggagag ttatigcccc ttgcccttcc 
aaagtttgta tcgtactgca acggtgcatc 
agactcattg cgtattatlt ctgtacgtgt 
cgcclcggca gcagccgtct ccagggaatc 
Itcgaggggc tttaaacgac gatctattlc 
gtlgtctaat gcggcaacgg ccgccgcalt 
gggattcaia cgccctctta actcaaacgc 
gggggctata aagttcttag tggiagacaa 
agalccgaac ccatatctcg ccgtcatggt 
atataaaccg giactgcttt aaaagcigtt 
acUtgtaaa atlccaccac aagcacctaa 
acargcfgca ttttcltcaa actttgltaa 
tltcgcaaga gagcatacgt gaattttctt 
ccllatcggg gggglalall ccgctacalt 
tccatgaatc accltcgggg gtaaccgagt 
tacaaacaca aggagggggg Icaccaltat 
lallaaagcc acgglatccc Icagctggcg 
aggggtatgi alallagcgc taaaacggca 
clllccggca ccaclggatl ccglltgtal 
caaatltact Icaaacgaca ttgaiatgcg 
cggcgacagg agltttgcca gcclcgggtt 
alcaalalcc tllltgagla calcglaaaa 
acacliggcc cgaailcgac tagcggacat 
agacgcgllt glclacaala aacatglcaa 
tgcgtattla tltggacggg gcgtatggaa 


tctcttcgtc agcttcagca gccaltataa 62100 

cggtglggag gcaaactgag gaatgacacc 62160 

actgttaacg ttgaactgcg caaggcggcg 62220 

ttggtgcatt aacattccaa gtccccgttc 62280 

laccacggcg gctatgggta gggatglaac 62340 

aattaagctt atgagccgat cttggtaclg 62400 

taaacttcca cgactaagct gggtatgcgc 62460 

catttcagtc agctctgtgg tccgatttaa 62520 

taaaaattga aagttaltat taccgctttt 62580 

caagaltaca ttgttggtag gggttcctgt 62640 

attatttttt agtttatctc cgtatacgtt 62700 

taacgccgta atcgtgtcaa ttgttaacct 62760 

gtlttgggcc cgltctaaat acgccgcggc 62820 

atgattgcga tcaataatgt cattaacccc 62880 

gacctgcaac cgtataagcg catccataac 62940 

ccgcccccca cgagcatgaa actggtcgcg 63000 

gtttttattt tcgtglgttg tcatataatt 63060 

ctctataagg ttcccgaagg acgaaactlg 63120 

cattaaatat aaacataata ccgcacactc 63180 

caltctcccg gcggactgta gacatgttac 63240 

cccgtcttta caatcaactc cgcgtgcagc 63300 

cagagtacga taccatggcc cgaaaacaat 63360 

caagtacacc agggtgataa aatccacttg 63420 

atttttggca atctgtacGi cggggtgtat 63480 

acaltcctca gatlgtgcat ctgcltcttc 63540 

caaaaccttg gccatgcgcg Itagttgttc 63600 

cgtiggtaac gtaatcgitt ccccgcgaag 63660 

ttKaacgtt aacgtatltt tttccaaatc 63720 

gggagccgtc caglagigta tggggaagtt 63780 

aaaUtccca cat t tat teg gaaacgagat 63840 

gtctgcagca aacaaagtca actggcgtga 63900 

ttcttaccca tgggaaaaca tcccggttat 63960 

agaaggcclt ctaaggggta aatccacccc 64020 

agcggaacga tggcatgatt tcgcacgctt 64080 

tttgcataga cgtcitcgct ciclaacgga 64140 

ctccaaatgc gacgctagca taacaaggtt 64200 

lacctgtaac aggttcagac cccgttgaga 64260 

ttcatcagat cccgtgggtg tggtitcctt 64320 

cataccctcg caaaactggt galacttagt 64380 

agattttaat tccactataa aacaaacggt 64440 

aatacaaaca caatcggggc gtcggcgtcc 64500 

tacagccctt tgaacatcca cglgggalaa 64560 

gaacgcgtcc gcgaaacctc gacgtacgtt 64620 

acgaglgtgg caacgllgic ccaaacgaaa 64680 

atttgaagit ccglcccaga agataaccta 64740 

cggataaaac cgalgtaaaa atgggcgttt 64800 

ttggaaaaac aaccgccgcc gaagaalltt 64860 
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tacaccacU tgcaataaca ccaaaccgga tcltactcat tggggagccc ctglcgtati 64920 

ggcgtaacct tgcaggggag gacgctattt gcggaattta cggaacacaa actcgccgtc 64980 

ttaalggaga cglttcgcct gaagacgcac aacgcclcac ggctcattll cagagcclgt 65040 

tctgtlclcc gcatgcaatt atgcatgcga aaatctcggc attgatggac acaagtacat 65100 

cggatctcgt acaagtaaat aaggagccgt ataaaattat gttatccgac cgacacccaa 65160 

tcgcctcaac latatgtttt cccttgtcca gatacttagt gggagatatg tccccagcgg 65220 

cgcttcctgg gttattgttt acgcttcccg cfgaaccccc cgggaccaac ttggtagttt 65280 

gtaccgtttc actccccagt catttatcca gagtaagcaa acgggccaga ccgggagaaa 65340 

cggttaatct gccgtttgti atggttctga gaaatglata tataatgctt attaatacaa 65400 

tiatalttct taaaactaac aactggcacg cgggctggaa cacactgtca ttttgtaatg 65460 

atgtatttaa acagaaatla caaaaalccg agtglataaa actacgcgaa giacctggga 65520 

tlgaagacac gttattcgcc gtgcttaaac ttccggagct tigcggagag tltggaaala 65580 

tlclgccgtt algggcatgg ggaatggaga ccctttcaaa cigcttacga agcatgtctc 65640 

cgtlcgtatt atcgttagaa cagacacccc agcatgcggc acaagaacta aaaactctgc 65700 

laccccagat gaccccggca aacatgtcct ccggtgcatg gaatatattg aaagagcttg 65760 

ttaatgccgt tcaggacaac acttcctaaa tatacctagt atttacgtat gtaccagtaa 65820 

aaagatgata cacattgtca tactcgcglg tacgtgtttt tcttttttat atatgcgtca 65880 

tttatlacca catcctttaa tcccgccttt atclccctaa aacggagtgg taatattaaa 65940 

agccgccaag cctgttggtg ggtgaggagg ggtaaaggca cgctgtglgc ataacgilgc 66000 

ggtgatattg tagcgcaagt aacagcgact atgtttgcgc tagttttagc ggtgglaalt 66060 

cttccicttt ggaccacggc taataaatcl tacgtaacac caacccctgc gacicgctct 66120 

atcggacata tgtctgctct Ictacgagaa tattccgacc gtaatatgtc IctgaaaUa 66180 

gaagcctttt atcctactgg Ittcgatgaa gaactcatta aatcacttca ctggggaaat 66240 

gatagaaaac acgtlttctt ggttaltgtt aaggttaacc ctacaacaca cgaaggagac 66300 

gtcgggctgg ttatatttcc aaaatacttg ttatcgccat accatttcaa .agcagaacat 66360 

cgagcaccgt Ucclgclgg acgltltgga lltctlaglc accctglgac acccgacgtg 66420 

agcttclttg acagttcglt tgcgccgtat tlaactacgc aacatcttgl tgcglttaci 66480 

acgttcccac caaaccccct tgtatggcat ttggaaagag ctgagaccgc agcaactgca 66540 

gaaaggccgt ttggggtaag tcttttaccc gctcgcccaa cagtccccaa gaatactatt 66600 

ctlgaacata aagcgcattt tgctacaigg gatgcccttg cccgacatac ttttttttct 66660 

gccgaagcaa ttatcaccaa ctcaacgtlg agaatacacg ticccctttt tgggtcggta 66720 

tggccaaltc gatactgggc caccggttcg gtgcttctca caagcgactc gggtcgtgtg 66780 

gaagtaaata ttggtgtagg aittatgagc tcgctcatlt ctttatcctc tggactaccg 66840 

atagaattaa ttgltgtacc acatacagla aaactgaacg cggttacaag cgacaccaca 66900 

(ggtlccagc laaatccacc gggtccggat ccggggccat cttatcgagt ttatttactt 66960 

ggacgtgggl tggatatgaa tltttcaaag catgclacgg (cgatatalg cgcatatccc 67020 

gaagagagtt tggattaccg ctatcatlfa tccalggccc acacggaggc tctgcggalg 67080 

acaacgaagg cggatcaaca tgacataaac gaggaaagct altaccatat cgccgcaaga 67140 

atagccacat caatttttgc gitgtcggaa atgggccgla ccacagaala llltclglta 67200 

gatgagatcg tagatgttca gtaicaatta aaattcctta attacattit aalgcggata 67260 

ggagcaggag clcalcccaa cactalaicc ggaacctcgg atctgatclt tgccgatcca 67320 

Icgcagctic algacgaact ttcacttctt tttggtcagg taaaacccgc aaaigtcgal 67380 

tatttlattt calatgalga agcccgtgat caactaaaga ccgcalacgc gcittcccgt 67440 

ggtcaagacc aigtgaatgc actltctctc gccaggcgtg tlataatgag catatacaag 67500 

gggctgctlg tgaagcaaaa tttaaatgct acagagaggc aggctltatt ttltgcctca 67560 

atgallltat laaalllccg cgaaggacia gaaaattcat ctcgggtalt agacggtcgc 67620 

acaactllgc ttttaatgac alccatgtgt acggcagctc acgccacgca agcagcactt 67680 
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aacalacaag aaggcctggc alacltaaat ccttcaaaac acatglltac aataccaaac 67740 

gtatacaglc ctlglalggg llcccllcgl acagacclca cggaagagal Icalgllalg 67800 

aatctcctgt cggcaatacc aacacgccca ggacttaacg agglattgca tacccaacta 67860 

gacgaalctg aaatatlcga cgcggcattt aaaaccatga tgallttlac cacatggact 67920 

gccaaagatt tgcatalact ccacacccat gtaccagaag tatltacgtg tcaagatgca 67980 

gccgcgcgta acggagaata tgtgctcatt cttccagctg tccagggaca cagttatgtg 68040 

altacacgaa acaaacclca aaggggltlg glatattccc tggcagatgt ggalgtatal 68100 

aaccccatat ccgttgttta tttaagcaag gatacltgcg tgtctgaaca tggtgtcata 68160 

gagacggtcg cactgcccca tccggacaat ttaaaagaat gtttgtattg cggaagtgtt 68220 

ttlcttaggt atctaaccac gggggcgall atggalalaa ttattattga cagcaaagal 68280 

acagaacgac aactagccgc latgggaaac (ccacaattc cacccttcaa Iccagacatg 68340 

cacggggatg aclclaaggc tgtgttgtlg lltccaaacg gaactglggt aacgcttcta 68400 

ggattcgaac gacgacaagc catacgaatg tcgggacaat accttggggc ctcttlagga 68460 

ggggcgtttc Iggcggtagt ggggtttggt attatcggat ggatgttatg tggaaattcc 68520 

cgcctlcgag aatataalaa aatacctctg acataaaaaa catgtataat aaaaagtcac 68580 

tataaacgta tlctctacaa tactttattc gcgaataata cacaclacct ttgggttttt 68640 

ttcccgtccc caaatggtgt ttggtgcact ctaccaaaaa atagagcgcc taaatatgct 68700 

atataacgcc tcccagcaaa atacggttca aaggcaltac ccgatattgt allglagtac 68760 

agggcaatgg gaattgatga tcccaataaa cggcatagac gcacagcgcc gttatagcag 68820 

ggglctccag agtacagggt atctaagtac cgggatatct catacicatg cctttccgtg 68880 

acagaaacat caaccggaac aglatccgal aaaccaactc ctglttltgc aaggcglaaa 68940 

atlcgcacac ctUctlttl tgcaagatgt gacgtltcct tglaacaggg aagctggggg 69000 

agtggtaaga acaacaaagt ttcagccaac gtgccaataa agcccacttc cctcaagagg 69060 

clglllgclg latccacaal gglccgtalt aaatcttgag caacttgalc cgtgtcatca 69120 

tcactgggta acgcgitaac ataactacgc gttaaaictt caaiaacggc ataacaatla 69180 

aacgcttccc accgagacag tatalattga acaatcacga accgitgaca ggacgtcaga 69240 

tcacgtccgl aagcalgccc gaaaaalgga agllcccccc gttcgccala taccgcaaca 69300 

aclgcggtat atatcgtctc acgggcttca ttaagttcat cttcaagtcc aggccattU 69360 

cfggclttaa atataacclc gtccgcaaaa aaaaccgcac atgalaacgc gcggatacaa 69420 

tgaglagtgg ctllatggcg aggatcccaa atgtccalla cccgggggal gglcclaalc 69480 

tglacaaagl lacllaglgl aalalgatcg gactlcllac gccglclagg ctgtllclca 69540 

gaatacggtt cacccgaaat cggcacatca tctgctttta cgtcttccgt aaccacatca 69600 

gcagcgcgcc gaclaacaal tatacllgtt tttlcatcgl cgtlacttcc gttaagcgcg 69660 

tclcglatct cgggcgtccc gtcgaataat ccactcacta gclcctgcaa accKctggt 69720 

aaclccaaca tacgcalaia caccaatgaa aaaclggctt cgtttggtac gtacataaag 69780 

ccaltlglgg lallaalggc ggtggglgll ggaaacaall llagcltatt clcgcgcgta 69840 

acatclaccc ccgccaccaa tgtlaaatgc glcacgggga gggacacgag ataatctgcg 69900 

agcgtagggt cclccacitc aacatcaaat gttccgcaaa ggtcgcgatc caccgccccc 69960 

gatcccgclg caaglaaggc caclcgatcc aaaaacacgc agllallatl ggatgatacc 70020 

gcccatgtct tcccggtgcg altgagclca cltcgaacgt aactggcaac agatctgtca 70080 

ccggglccga ccccgcgaac aacalglcca aalltlgcga Ictcgcclcc algltlgcgg 70140 

ggtalggaaa ttaagcatcc cccgcatata aaatacgccc tggiagcacg ctcgttaaaa 70200 

taaaacgtta cgccgttata agatacggtt gaalgatatg gaaatlccal altaaagcgl 70260 

Itatcggaac atlaacctcg aacllgccgt cccglgatcg Iglgalcgcc aaccttaggl 70320 

ccacaccgaa iatgagaaal a(ataaclac acgcaaacal tcaaaacacc glggtatcat 70380 

laacglcala tgaaaagalc caalcaalcc aalcaaccac acclcclacc glttagcacg 70440 

tcagclatgt gacatgctcc aaacaiacgt aaacatllag agagggtgll ataacagtcl 70500 


94 


EP 1 166 797 B1 


gtcaggcggg gtatattcta cataalacaa 
ctltggacla taaaclgcga ctgaacgtia 
agacaaagga cttgcttagc gttatggtta 
gtaaatccag tgataattca ccgctttata 
atacggaclt actattaagc tctgcatgla 
ttacgcaaca ctccgtgttt tatattatat 
tcttcttttt ttlttactat aaagcgacac 
tlclgacgat tctacatcac ittcgactla 
iacgatcaga cctgctaccc tiatctacat 
fgactcgaac aatgctattt tgtattacgg 
Igttcttttt galtaccgga cacttgcaaa 
aaatacttcc tgtgtcgtgg ggtccaagtc 
fttacgctat ggactgtttg gtggacacgg 
gtgttatgtt aaaaacaict atttcgtitl 
tcagtctaaa aataatgttg ggtatttata 
catacatatg ttccactcta catcaaactt 
acacgtccgg attcaagtcg caacgclgct 
aacglgatta ctacaacgga atclgatcgt 
atcatlccaa ctggaaatgt gctgtcaacc 
gattltttla aacaaatacg atcagatgat 
cltttgggga catactgcaa tacattaaac 
gfcgcttgca tctgtaciaa attlccggag 
tttgaggtac aacaacccat gatagcacgt 
calaaltaia tggttaagcg gatacacaag 
tcggaagcg.t tgagtttgtt aagtaacaca 
ttacgtataa gagctatcca acagatggct 
gaacgaggca ctgccgatca acttcttggt 
ctgclttcac caatlaataa attccaaccc 
gccctacttt cggacctcaa acgtagagtc 
gccagggaac ctaggctgat ctctgcgtat 
tcggtgatgg tatcacgaat aactcataca 
liggtaacaa cagcaacctt aaaacggcaa 
accgccgctg acgtaccagt aacatatggc 
accgcccttg Igalgggaaa ggccgtccgc 
gatataaccg accctaacac gtlaaacata 
tcaacgacag clgggcttcc ggttaacgcc 
gataaacttg tattcUaga agcattagaa 
iaccclctla ttggaaatat agataitacg 
aactccalgg acagatalac acgacacgcc 
ccacgtcaat (tccacccca agggattttt 
ttgactcttc gigatgcaat gggtaccatc 
* acacltgtlg ccctccgcca acaacattta 
gccgagggta cagaggacac altggatgtt 
gatatgalgc ctcalcaccc tcattgggta 
gclccgagca acccgcgtct aaggtttgaa 
ccgggggacg tagaccltcc cggaccgcag 
gcaacatlac ggattalcaa cggaaacatt 


ggatcggcil taactltglc aacatttita 70560 

tgaacccacc ccaagcccgc gtctcggaac 70620 

accagcaccc cgaagaggac gcaaaagtgt 70680 

acaccatggt tatgtlatcg tatgggggtg 70740 

cccgcacatc taccgtaaac aggtcggcgt 70800 

ccacggtgtt gattcaacca atatgttgta 70860 

gctglatgct cttaltcaca gccgggttac 70920 

KaltatgU attgtgtgtc tacagaaata 70980 

cccagcaact gctgcttgga attattgttg 71040 

cgtattafac tctttttata gacacccggg 7)100 

gtgaggttat Uttccagat agcgtttcaa 71160 

cagccgtgtt actggtaayg gcggcagtta 71220 

tatccttfat tgggccaagg gtgtgggtcc 71280 

agtccatttc aataaatgta ctataatigt 71340 

altaccgccc ccgtgttact tggaaacacc 71400 

cfcgcagttt tcttgltccc gcacacgttt 71460 

gacaaaatga caacgglttc atgtcccgct 71520 

atlgctgggt tatttaacat cccagcgggg 71580 

atagaggigt gtgcacaccg itgcattttt 71640 

aacagccttt actcggctca attcgatatt 71700 

tttgtgcgtt ttctagaact tggactgtct 71760 

clggcttacg Igcgagalgg cgtialtcaa 71820 

gatggcccac atcccgtcga tcagcctgtt 71880 

cgttcgltaa gcgctgcgtt tgcaattgca 71940 

tatgtcgatg ggacagagat tgactcatcg 72000 

cgtaatttac gcaccgtllt ggactcattt 72060 

gttctattgg agaaagcccc accgctatcg 72120 

gagggacatc taaatcgtgt tgcacgcgcg 72180 

igtgcggata tgttttltat gacccgacac 72240 

ctgtcggata tggtttcgtg cacccaacca 72300 

aacactcgcg gacggcaggl tgacggtgtg 72360 

ctallacagg gaatttlaca aatlgacgac 72420 

gaaafggttc tacaggggac aaacttggta 72480 

ggaatggatg atglagcccg ccatcicctt 72540 

ccgtctatac ccccacaatc caactccgat 72600 

cgtgttcctg cggaittagt gattgttggg 72660 

cggcgggtct accaagclac gcgcgttgcc 72720 

tltatcatgc caatgggagl gtitcaggca 72780 

ggcgattttt caaclgtalc cgaacaggal 72840 

ttllalaata aagalgggat atlaacacag 72900 

tgccacaglt cattgcttga tgttgaggcc 72960 

gatcgtcagt gttatttlgg tgtatacgtg 73020 

caaatgggga ggittalgga aacgtgggca 73080 

aacgaacatt taacaatlct acagtttata 73140 

Itaaaccccg cctttgatlt Itllgttgca 73200 

cgtcccccgg aagccatgcc aaccgtUac 73260 

cccglgcctc tatgtcccat tlcalttcga 73320 
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gactgtcgcg gaacccaact cggtttggga agacatacaa tgaccccggc aaccattaaa 73380 
gccgtaaagg atacatttga agaccgcgca tacccaacta ttttctacat gctagaggct 73440 

gttattcalg gaaacgaaag aaacttctgt gcgttactgc gactgtfaac acagtgtatt 73500 

cgcgggtatt gggagcaatc ccacagggtg gcatttgtaa ataactttca catgttaatg 73560 

lacataacta cataUtcgg aaacgglgag cttcccgaag tctgtaltaa tatataicgg 73620 

galttactgc agcatglaag agcattacgc caaactataa ccgattttac aatacaagga 73680 

gagggccata acggcgagac ctcggaagcg ctaaataaca tcctfacgga tgacacgttt 73740 

attgcaccta ttctaiggga ttgtgatgcg (taatatacc gtgatgaagc cgcccgagac 73800 

cgactccccg caaltcgtgt aagcgggcga aacggatacc aagcccltca cntgtggat 73860 

atggccgggc alaacUcca acgacgcgal aatgtgilaa tccacgggag acccgttcgg 73920 

ggagacacgg gtcagggtat tcccattacc ccacaccatg accgtgaatg gggtattclc 73980 

tccaagattt actactatat tgtcattcct gcatlllccc gcggttcctg ttgtacaatg 74040 

ggcgtgcgtt atgatcgcct atacccigcg ttacaggcag Itatcgttcc ggaaattccc 74100 

gctgatgaag aagccccaac taccccagaa gatccaagac accctcttca cgcacaccaa 74160 

ctcgttccga actctcttaa cgtttacttc cataatgcac acctaaccgt tgatggtgat 74220 

gcaftgclca cactacaaga gttaalggga gatatggctg aacgaacgac ggccatttta 74280 

gtatcaagcg cccccgatgc gggagccgcc acggcaacaa ccagaaatat gagaatataf 74340 

gacggagcgc tttaccatgg ccttatfatg atggcatatc aggcgtacga Igaaaccatt 74400 

gcaacgggta ctltttilta tcccgtlccg gtcaaccctc Igttigcatg tccggaacat 74460 

ttggcatcat tgcgtggaat gacaaatgct aggcgggttt tggcaaaaat ggtaccacca 74520 

alccctcctt ttctgggagc caaccaccac gcaactatac gccaacccgt tgcctaccat 74580 

gtaacgcata gtaagtcgga ttttaatact cttacatati ctcttcttgg agggtalltt 74640 

aagttlacac caatatclct tacacalcaa ctacgaacgg gatttcaccc cgggattgcc 74700 

tltaccglag tgcgccagga tcgcltlgcc acagagcaac tlltatalgc cgagcglgcl 74760 

tctgaatcgi acUtgtcgg acaaatccaa gtacaccalc atgatgctat Igggggggta 74820 

aactttaccc (aacccaacc cagagctcac gtggacctgg gagtcgggta tacagctgta 74880 

tgtgccacag cagccctgcg atgccctctc acggatatgg gcaatactgc ccaaaatctl 74940 

tltHltcac gaggaggagt gccaatglla calgataacg ttaccgaatc gttgcgtcgt 75O0O 

ataacagcat cggggggtcg citaaatccc accgaacccc tacccatctt cggcggacta 75060 

cgtcctgcta calcggcagg aattgcacga gggcaagcct ctgtgtgtga giltgtggcc 75120 

atgccgglgt ccactgacct acaatalltt agaaclgcat gcaatcctag aggtcgagca 75180 

tctggaalgt tatatatggg tgaccgtgac gccgacatag aggctataat gtltgatcac 75240 

acacaatcgg algtigclta tacagatcga gcaactctta acccatgggc atcacaaaaa 75300 

cattcaiacg gtgacaggct atacaacgga acatacaacc ttacaggcgc ttctcctatc 75360 

tacagcccat gclttaagtt ttttacacca gcggaggtta acaclaattg taatacactg 75420 

gatcggcttc taatggaggc aaaggctgtg gcgtcgcaaa gctccaccga cactgaatat 75480 

caattlaaac gccctcccgg ttciaccgaa atgacacagg atccglglgg ccttlttcaa 75540 

gaagcatatc caccactatg clcaagcgat gcggccatgi tacgaacggc tcacgcggga 75600 

gaaaccgggg cagatgaagi tcacltagcc caatatctga ttcgagacgc glcgcccctt 75660 

aggggatglc tlcctctlcc gcgataatit caccacgccc acatacccac tcccaalaaa 75720 

agccctgiag agcgcatlgg catctlactt gagalttgga tacgctcggc cgacltggtc 75780 

tgttlcacgc llccttaaac aacatggcta tgccatttga galagaggta tlgttaccag 75840 

gagaactatc cccggcggaa acatctgcai tacagaaatg tgagggaaaa attattacci 75900 

Iclcaaccct gcgtcatcga gcttcactgg tggatatagc gctgtcgtca tattacatta 75960 

acggtgctcc accagacacg ctctcgctgt tagaggcata ccgaatgcga Itcgcggcag 76020 

ttataacacg gglcatcccg ggaaagitgl tggcgcatgc cattggcgtg ggtactccta 76080 

cacccgggtt gUtatlcaa aatacatccc ccgttgalct Itgtaatggc gallacatct 76140 
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gcttacttcc tccggltttc gggtccgcag 
aaattgtltt ccctttaacc atcccccaga 
Itgcacgggc cgttgagcgc acggccgcgg 
gaggcgcgga tgtcatttgt lacaalggaa 
alcgggacgg atcggatgcg gctattcgca 
acgagggatg Ictgctttta ttggcgclga 
acggttatgt aaatttattg atacaaacgg 
ttaalatacc gccaatgccg cggatlcaag 
ctatttcatc ttggatatca acatcatcta 
Itltacgcgl ctglgtgltt gatggacccl 
tgatlcaagt gtaaacaggt gHaalaaaa 
cttgttttta tttaataggc ataaacacgg 
cggacataat taatgcaacc atcagatcat 
tglaagtttt Iglgtctaga Macccatac 
actgtttaca tagatactcc acggggtcta 
cclgtgaggc tattatattt ccggagttaa 
ttltitgttl ttgtaataaa aaaaaagggl 
gataaaacag taacactgga gcggaagata 
gltgtgctat agccaacgat atggcaactg 
aaacgtgtac gtttgtaaat gtattggggt 
(aacgcaacg ccctatctca ctggaagacg 
ccaatccaaa tataatccaa tccgacttat 
acgctcgtgt atttgaggta aatgcagggt 
lagcacaatt cgcaacggtt gacggccgat 
taaataatgg ccggtcaaac cccacacccc 
cclgcacgaa ggaglcggcc ataaalaaal 
tgatgaaaac cggcttattt aatacataac 
aaacacgcgg catgtgatcg tcgcatacat 
atccacgtaa gttatacaaa aaacttgtac 
aaataaittt acaattggtt tgatltaaaa 
gaataaaatt agcttcatcc acaaacagaa 
acgatagaaa gataiatagt taccccacca 
cgtaaaaaat gtUgaatac gtacalattt 
gtataatgga agcccatttg gcaaatgaaa 
caaaaggatt actacacglt glgataccta 
ccgcaltact gatlttaaag aaacccggac 
atcatgctac aggtcaatgc gaaccgtggt 
acgccttaac aaatctclta ataccaaaaa 
ccacgcataa tlcaggggga Itgallttal 
(ctltgatgc attlaacgit gtagcgalac 
atalttgtat talgtatgca gaactaalcc 
aacgggiacl iitattalgc aaacagctga 
catcgtclal aaaaatalac gcagagcata 
caaalgggga caataligga cccgUtcal 
ctggaggtat Igatgaclcc cctgclgaaa 
ttgagctaai aaaacgggcc gtaaacaltg 
gltcccgcgl tgcatciggg Itgctlcaaa 


acicaallcg cttggaclct gtaggactgg 76200 

ccttaatgcg agaaatcatc gccaaagtgg 76260 

glgclcaaat tttaccccac gaagttctac 76320 

ggcgttatga aclcgaaaca aalttacaac 76380 

cattggtttt aaatctaalg ttUccataa 76440 

ttccaacttt gltagttcaa ggagcacacg 76500 

ccaattgcgt tagagaaacc ggccagttaa 76560 

acggccatcg ccgatttccc atatatgaaa 76620 

gactggggga taccttggga actcgcgcaa 76680 

ctactgttca tccgggagac cgcacggccg 76740 

acacaaccag tctagttaca tttcacgcgt 76800 

aatccggtat acatgaactg ccaatataca 76860 

ctgacaltgt tcccglggta cclttacccg 76920 

cgcctUaat tacctctgtc aggttalcca 76980 

cacctaactt tactgttagg gatacaagct 77040 

atcgtttaac aaaatagtct acggccggcg 77100 

acgccacgct acatccggga ggtatggaat 77160 

gcacgtttcc cttltcgagg acagcaaact 77220 

cagaatcctg gctgctgttt ccctctalag 77280 

gtaaagcgag tatglggcct aagcatlgag 77340 

tgccagttaa agctctaaga aaaaagtgct 77400 

aacgaccaac aalcgctaca ccagtaccag 77460 

ctacgtaaac gtacaacact gacgataata 77520 

ataaaataaa cctctcacgg gcagtttttg 77S80 

cagaattctg tttacgccca cctacaattt 77640 

ctgcagtgcg ccgcatggct ccatccattg 77700 

acgaacaagc tgtgacatcg clatglgcia 77760 

atgtaacaac gtttaacaac tgatccgacg 77820 

ttgcttttcc ggtatltgtt gatgaaacaa 77880 

atccgaclat agtltgtaca gcatcaggtc 77940 

gatlaaaatc ttgacctcgg ataccctgga 78000 

aagUtaaat gtatcctlaa ataccacgta 78060 

cttttttltt ccagtacaac catatccggl 78120 

ccaaacatgc actttggcal aatgatcaca 78180 

acgcggggct tatlgcggcc ggaalagatc 78240 

aacgcttcaa ggttgaagta caaacaagat 78300 

gtcaagtttt cgccgcglac attcccgata 78360 

cggaaccatt tgtttcacac gtittttcgg 78420 

cattgcctgt Hatcttagc cccggtttat 78480 

gaataaatac tggaaaccgc aagcaccgtg 78540 

caaacggaac gcgltatttt gclgatggac 78600 

Kgcglalat ccgatgcacc cclcgtcllg 78660 

tggtggcagc calgggtgaa tcacacacgt 78720 

ccataatcga Ictlgatcga cagltaactt 78780 

cacgcaiaca ggaaaataal cgggacgtcc 78840 

tlaactccag gcaccccgtc cgaccltcta 78900 

gtgcaaaggg ccacggagcg caaacltcca 78960 
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acacagatcc gatcaataac ggttccttlg atggcgtcct tgagccgcct ggacaagggc 79020 
gatttacggg aaagaaaaac aattcgtccg ccagcatccc acctttacaa gacgttctat 79080 
tgtttacccc agcUcgaca gaaccccaaa gtcltatgga aiggttcgac atctgtlatg 79140 
cccaattagt tagcggggac actccagcag atttctggaa acggcgtccc ctatcaattg 79200 
taccgcgaca ttacgcagaa tcccccagtc cgttgattgt agtalcttac aacggatcct 79260 
ctgcctgggg aggacgtatt accggaagtc caatlttata Icactctgca caggctatta 79320 
ttgatgclgc gtgtataaat gcccgggttg acaatcccca aagcctacat gtgacagclc 79380 
gccaagagct agtcgcgcgt ttaccgttlt Iggctaacgt cctaaataat caaaccccct 79440 
tacccgcctt taaaccaggc gccgaaatgt ttttaaacca ggtaltlaaa caagcgtgtg 79500 
tgacatcgct aacccaaggt cttataacgg agttacaaac gaacccgact ctacaacaac 79560 
Icatggaata tgatattgca gattcttccc aaacggttat tgalgaaati gtagcccgca 79620 
caccagacct gattcagact atagtttcgg tgttaacgga aatgtcaatg gatgcgtttt 79680 
ataacagctc cttgatgtat gcggttttgg cgtatclgtc atctgtatai acacgaccac 79740 
aaggtggggg gtatataccc taccttcacg cttccttccc atgctggtla ggtaatcgtt 79300 
ctatatattl atttgactat tataaitcag gaggggaaat acttaagctt tccaaggtcc 79860 
ccgttcccgt agccttagaa aaggttggta ttggtaattc cacacaactg aggggtaaat 79920 
ttatacgcag cgcggatatt gttgatattg gaattlgttc taagtatita cccggtcaat 79980 
gttacgcgta catttgtcta ggattfaacc agcaattaca atccatltta gttttaccgg 80040 
ggggatltgc ggcatgtttt Igtatlaccg ataccctaca ggcagcacta cctgcatcgt 80100 
taatcggacc lattctagac agattctgct tctctattcc caacccccat aaataaatta 80i60 
gtgtcactat aaaaacataa caccagaatc tcttcatatt taattttacg tcatttclcc 80220 
cgtitccacc ccclcttaaa atataaaala accgggtggg tggcaltaaa cccacaagta 80280 
cccgggcggc aatccgctag actgtttttc tgctcatgga altacaacgc atatttccgc 80340 
tgtacaccgc tacgggtgca gcgcgcaaat taacccccga ggcagltcag agactctgcg 80400 
atgcattaac gctggatatg ggattatgga agtccatcct gaccgatccc cgggtgaaaa 80460 
taatgcgatc aactgctttt ataacltlaa ggatcgctcc gtttatcccc citcaaacgg 80520 
atactactaa tattgccgtt gttgtagcca caatttacat cacgcgccca cgtcagatga 80580 
acttacclcc gaagactttt catgtaattg taaattttaa (tacgaggtc Icgtacgcaa 80640 
tgacggcgac tltaagaatt tatccggttg aaaacalaga ccatgttttt ggagcaacgt 80700 
tiaagaaccc galcgcgtac ccccttccaa catctattcc ggatcctcga gcagatccca 80760 
cccccgcaga Icttacacca acgccaaact taagcgacta cttacaaccc ccgcggcttc 80820 
cgaaaaatcc atacgcatgt aaagtlattt ctccgggagt gtggtggtca gacgaacgaa 80880 
ggcgtltata lg(actggct atggaaccta attlaaiagg gctatgtccc gccggatggc 80940 
atgctcggat acttggctct gtattaaatc gactcctcag ccalgcggac ggatgigatg 81000 
aatglaatca (agagttcac gtgggggcac tgtalgcgtl accccatgtc acaaatcatg 81060 
cggaaggttg Igtgtgltgg gclccgigta tgtggagaaa ggccggtcag cgggaattaa 81120 
aaglggaggt agacattggc gctacgcagg ttctttttgt agalgtcacc acctgcattc 81180 
gaatlacgag lactaaaaat cctcgcatta ccgcaaalct tggcgacgit atagcgggaa 81240 
ccaacgccag Iggtctctct gtaccagtaa attcatctgg gtggcagclt tatatgttlg 81300 
gagaaacatl aagccgggct attattaacg gctgtggtct gctlcagcga atllgcttcc 81360 
ccgagacaca aagattalcg ggtgaaccgg aacctacaac cacctagtat accttaactc 81420 
aaccgccgtt gtggaaaggt atatgtcaac atttacagia atatatlaaa ggttaaattt 81480 
ataaaacact cacgtttgtg Itgtgacttg acgcgaacac cgctgtgctg laagacccgt 81540 
cggtaaalga aaacgtaata gattcgccti tlacatgatc cacgtaattt gccccaaacc 81600 
aclgllccag gcgagacltg alaccctcaa acacgggltc cgttgcltig cgtalalgag 81660 
ccgtataacc caclltaatt cctctaaacg tggccattac taaagctati aatggtacaa 81720 
gaaaccatgt tUcccalgl ctacgtggta ccaaaaacac agUgatltt tgltigaagt 81780 
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gttctaaaac actgtcagaa acactlggcg Igttaaacac tgtacgcaga aagcagtcaa 81840 

ctctgtcggc atgatcgccc aatagcaccg atgaaataaa atgcgtggtg tgcalgagga 81900 

tcatlttttg aaacagttcc aacglcccct tatatctgcc atagattgga acgtcaacct 81960 

ttgcgcgttt gccatgactt ccacactctt caatactctc aaaagatgtl tccacaaggt 82020 

acgaaaaccg tlgtgtaaag gtagacaact gacagaaact alccgacaga gaaaacgcgc 82080 

gaaatgtgtt cataacaccg ctalacgcat ttcgatgagg tgclgcttct tccggtgaat 82140 

attcataaaa ctgtacacta ctgacagcct tttttaattc rgggcttacg tttgcattta 82200 

ccgaalalcg ccalggtttc aaaactacal tgggggtaca gttgtaccct gttgacgata 82260 

gaaacgcgcc aaacattgcc cgtcgagcag tagccgagaa cagtggaata tattcacaac 82320 

agtlgtgaag cgtlccaall ccgggaalaa cggcclgatg acgtcgggtt acalctalag 82380 

caaaattcag aaacgggatt tgggttgcgt ttcccagaga cccttgccgc gtggaacacg 82440 

gggiagggga ctccaacgtc ccaaagcgtt catccctacg acgctttaga cgUcaaaat 82500 

atcttacaga ttcttcacca agcgtacgac caaacaltat caatgacatt taacatcaat 82560 

tcacggaatc cgcctcatct ctlgtaagca gtaaaacagg aagccgcglc atcttacgta 82620 

clGgtlacgt atatatcata aacattttca gggccgcatl cattcacllt ggtcatgtca 82680 

ggccacactc caacctacgc ttctcatagg cglaaccgtg Icaaactagt Igaggcgcal 82740 

aaccgcgcgg ggltatttaa agaacggacc ctcgalctaa tccgtggggg Igcgagtgta 82800 

caagatccag catttgtgfa tgcctttact gctgcaaaag aggcctgcgc cgatUaaat 82860 

aaccagctcc gctctgcagc tcgcatagct Icagtlgaac agaagattcg Igalatacaa 82920 

tccaaggttg aggaacaaac aagtattcaa cagattttaa atacaaacag acgctalata 82980 

gcacccgatt ttattcgcgg tttggataaa acagaagacg ataataccga (aatatagac 83040 

agactggaag acgcggtagg accgaacatc gaacacgaaa atcatacltg gtttggagaa 83100 

gacgacgaag cgltactlac acaatggatg ctgacgacac accccccaac ctccaaatat 83160 

ctccaactgc aggacctttg cgttcccacc acaataccga cggacatgaa ccaaatgcaa 83220 

ccgcagccga tcagcaagaa cgagaalcca ccaaccccac acacggatgt gtaaatcatc 83280 

catgggccaa tccglcaact gcaacatgca tggaatcacc agaacgatca caacagacaa 83340 

gcttattttt attaaagcac ggcttaacga gagatccaat acalcaacgc gaaagggtgg 83400 

acglttllcc acaatltaac aaacccccat gggtlttlag aalllccaaa (tatcccgtl 83460 

(aattgtacc catcttcacg ctcaatgaac agttatgttl tictaaatia cagattcgag 83520 

atagacccag gtttgcggga cggggaacgt atgggcglgt tcatatatac ccatcgtcaa 83580 

aaalagclgt aaaaaccatg gacagtcgtg tttllaalag agagttaatt aacgcgattt 83640 

tagcgaglga gggttclala cgagcagggg aaaggctagg talUctagc alagttigcc 83700 

tlttaggltt tlcgtracaa accaaacagc tactgttlcc ggcalacgac atggatatgg 83760 

algaalacat tgtlcgcctg tccagacggl Igacaalacc tgalcacata gacagaaaaa 83820 

Ugcccalgt atltttagat ttggctcaag cgtigacgtl tttaaatcga acgtgcggcc 83880 

tgacccacct agalgtgaaa igtggcaata tttttcttaa cglcgacaac Ittgcctcgl 83940 

Iggaaataac cacagcagla alcggagact alagcctagl aacallaaat acgtaltccc 84000 

tttgtacicg agcgatattt gaagtlggaa alccatccca cccggarcac gtaciacgcg 84060 

laccccggga tgcalcgcag atglcatltc gttlgglglt gagtcatgga acaaaccaac 84120 

cccctgaaat ctlgcltgal lalatlaalg gaacgggcct lactaaatal aclggaaccl 84180 

tgccccaaag agltggacti gcgattgatc Mlatgcatt gggccaagca clcUagaag 84240 

Itatcctgcl aggacgtctl cccggacaac igcccalltc aglacalcgg accccgcalt 84300 

alcactacla cggtcataag Ualcaccag atllggcgcl Igatacgclg gcalatcgat 84360 

gtgtcctggc gccatatata ctcccatctg acatccccgg ggacttaaat tataatcccl 84420 

tlalacacgc cggagagctg aacacccgla Ittcccggaa llctllacgc cggalaKcc 84480 

aglglcacgc aglgcgttac ggcgtaacgc acUaaagci tttcgaaggc alacgcaltc 84540 

cggcctcall alacccagcc aclgllgtia cglcgltgtl glglcacgal aattcagaaa 84600 
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tacgctcgga tcacccltta ttatggcacg 
ccagccagcc aaaaaaattg cccgtgtggg 
lattaacacg aitaacgttg aacaccaltt 
catggactgt cgcgggatga cagcgggtat 
tctaacaact ctggagtctc caaatgatgt 
actgttcttt aagacgtcca cacagcctca 
attaacccaa gacgacatta aacgtattct 
gggcgacaat gccatttgga cactactcag 
atggagtgta tctggacccg icattccacc 
cacalacggt gatgcggcgg caatggcgtt 
gaiagttgaa gcaltgttta tagatccggc 
agaagctaca actaagtttt Itaattttga 
tgtgggtaca ccaagaatcg gaacgtatga 
acttataggc gcgtcgttgg acgtictlgl 
aaatccccac cctgcagaaa ccgacatttc 
cctctttgat ccagatgata aaaataaccc 
iagacctaca alggcaaatc tacgggactt 
citctttgga ccctcagcaa acccaagtac 
alggaaacgt ttaggaltta aaggtgggag 
gggcctcaat cggacaatct catcccgagl 
ggggacaatt acaaccattg catgggccac 
tgccaatccg cggcacgcta aclllaaaca 
ttactttcca gcgctaaaac tacggccclt 
accacacgag gtgggagtcc catlgcgcgt 
taactggccg actatcccac cccactgtgc 
cgaagltgat gtgcctagag igacaaaaat 
atcagcattg cggtcattgc gatgggacaa 
ggattgtgca aacggtacaa cgagcltgtt 
tcagagttcl ttgaagactt tgaclttgat 
acacaacgcc gcccacgagt gatcgatgta 
tcccatlcca aatgcgcaaa atgttaaacc 
catggttggt taclglgaat gtttgtlKa 
ctactcccac ccactgtttg atcgctcgta 
tgtlgagtca ttttcataga cgtagccgta 
attlctatgt gcaggltita cttttcgtat 
tacggcaccg lagaaccgac tgcgtitctg 
gagaagcaac atgacaacgg aaaacacggc 
aatlaaccgt ggagattgaa ccgaiaiagg 
ggcggtlccc aacglagcac aggccacgag 
tatataatgc gccaaaatta atlclgatac 
tglagacalg gccacggaca ccgatgacca 
aagttccagc attaatgata caaalaggat 
cacgaacact gcgcgcgtag gccccgcaag 
alttgcgacc gcUllatgt tcglttcgic 
aaatatlaca cytglcgcaa aatgtccaag 
gtaagciaat aataacacaa cggcgttiaa 
Igligtggga tctacaacla accatgcaac 


alcgggattg gataggatcg acalaagccc 84660 

agglctacag cacccttltg taaaaacgga 84720 

laiagacacg ciacagaaga calcaccgaa 84780 

tttlattcgt ttatcccaca tglataaaat 84840 

aacctacaca acacccggtt ctaccaacgc 84900 

ggagccgcat ccggaagagt tagcatccaa 84960 

attaacaata gaatcggaga ctcgtggtca 85020 

acgaaattta atcaccgcat caactcttaa 85080 

tcagtggttt taccaccata acactacaga 85140 

fggaaaaacc aacgaaccgg cggcacgagc 85200 

tgatalccgt actcctgatc atttaacgcc 85260 

catgctcaat accaaatctc caagtctcct 85320 

atglggactt ttaatcgacg ttcgaacggg 85380 

algtgacagg gaccctltaa ctggcaccct 85440 

attttttgaa attaaatgtc glgciaaata 85500 

gctcggtcgg acgtacacca cgttaataaa 85560 

tiUlatact ataaaaaacc catgtg(aag 85620 

acgcgaggcc ttaataacgg atcacgttga 85680 

ggcccttaca gaactcgacg cccatcatil 85740 

gtgggtattt aatgalccgg acalacaaaa 85800 

tggagatacg gctcttcaaa ttcclgtatt 85860 

aattgccgta caaacctatg tattatccgg 85920 

ccttgtcacc tttataggac gigtgcgccg 85980 

cgatacacaa gcggctgcca tttacgaata 86040 

ggttccggtt atagccgttc taacgcctat 86100 

acttaaagac acaggaaaca acgcgaltac 86160 

tcttcatcca gcgglcgagg aggaatctgt 86220 

acgtgcaacg gagaaaccgt tgctttgaac 86280 

gagaalglaa cagaggacgc cgataaatcc 86340 

acaccaaaac gaaaaccttc gggaaagagc 86400 

ctgalaaacg ttciaataaa aacatcaaal 86460 

ttgcttgggg ggttacaagi acaacccacg 86520 

taacagctca tcctcgcggt ccglttcata 86580 

gccttglgat gggtaatttg tgcggcgaga 86640 

gtatccccgt acccgctcgg gtactcttct 86700 

tcgatgaiac acalatgcac gcatcaatct 86760 

caggcaagcc aaggttcccc gagttgtggg 86820 

gtcatataat cggtccatat acgagtgcgc 86880 

cgttcccagg gacggtccta tlaacacglg 86940 

lataagatat acaaclgaca algtactaaa 87000 

cagtcccgla tgtagatgat tcgccaccac 87060 

acatakgcc atcaacgcag ccatcaaatt 87120 

gcgaiataaa aagacgctct gctgtcgtaa 87180 

caattttccg cgtccrcaaa aatacgltgt 87240 

atataatgta gcagccacgc cgatttgctt 87300 

taaccacaat gacaaaagac cccaaaaaag 87360 

accggagclt Igccggacac gltgatUtt 87420 
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cgtttctcgg tgtataatcg cggccgtgal caglgtatat accgccatgg ccattgccgt 87480 
taaagccgfg tagtaagtaa atgccacaac gctatgtggt tccaaaaaca aaaccggggc 87540 
gctgtatcca cctctalttc cggaccatac .ccccccatct agggtggcgt laaalaactc 87600 

ataatcaact acggcagcal aaaaacaagg gatcccggta tattcagaag aggcggcaat 87660 

taacgtagcc aggagcatta ccgcacccaa agtgaacalc atcacctgaa ttatccaaat 87720 

icgccaatta agcgtatcca tttgatgatc taacgcttcc acctcgggtg tcgtggtgtc 87780 

glacggtgag actttttcag aacgcggccc cttcttttga gttcccatgt ctcccaacac 87840 

cggggagagc aacgccgccg tctatgcgtc cagtacacag ctcgcgcggg cgttatatgg 87900 

aggggaictg gtttcgtgga Itaaacacac ccacccggga attagcctgg aactgcaatt 87960 

ggatgttcca gtaaaactaa taaaacctgg tatgtcacaa acicgcccgg taaccgtcgt 88020 

acgtgcccct atgggctclg gtaaaacaac agccttgctt gagtggctic aacacgcgtt 88080 

aaaggcagat atlagcgtac tggttgtctc algtcgccgt agctttaccc agacgttgat 88140 

tcaacggttt aacgatgcag gcctctccgg attcgtaaca tatttgacat ccgagacata 88200 

tattalgggt tttaaacgtt tgatlgtgca acttgaaagc ctacaccgcg (atccagcga 88260 

agctatcgac agctacgacg tattaatact ggatgaggta atgtcagtga ttggacaatt 88320 

atactccccc acaatgagac gtctttccgc ggttgatagc ctattatatc gtcttltaaa 88380 

Icgctgltcl caaatlatcg cgatggalgc tacaglaaac Iclcagllta Itgalllaal 88440 

ctccggattg cgtggagatg aaaacataca cacaattgtg tgtacatacg cgggagttgg 88500 

gttctccgga agaacitgca cgatcclgcg tgatatgggc atcgacacgc ttgtgcgagt 88560 

cattaaacga tctcctgaac acgaggatgt acgtaccaia caccaactac gtggaacatt 88620 

ttttgacgaa ctagcactac galtacaatg tgggcalaac atctgtatat tttcatcaac 88680 

tttafcgttt Icggagctag itgctcagtt Itglgcaata tttacagact ctattcttat 88740 

tttaaactca actcggcccc talgtaatgt aaacgaatgg aaacattttc gcgtgltggt 88800 

gtacactacc gtcgtgaccg ttggattgag ttltgacalg gctcatttlc atagcatgtt 88860 

tgctlacata aagccaatgt catatgggcc ggatatggia tcggtctacc agtcattagg 88920 

gcgtgtacgt ttattgctac tfaatgaagt tttgatgtac gtcgatggct caaggaccag 88980 

atgcggaccc cigdctcgc caatgltact aaactttacc atcgcaaata aatttcaatg 89040 

gtttcctaca cacacccaaa taactaacaa actgtgctgt gcatitaggc aacgatgtgc 89100 

aaatgcattt acacgctcga acacccatct cttctcaaga tttaaafaca aacacctttt 89160 

cgagagatgc tctctltgga gtttagccga tagcattaai alcttacaaa ctctittggc 89220 

ctctaaccaa attttggttg lattggatgg catgggtcca ataacggacg Itlccccagt 89280 

tcaatltlgt gcatltalac acgalclcag acatagcgct aacgccglag cllcctgtal 89340 

gcgttctclt agacaggaca atgacagctg cttgaccgai iUggcccti ccggatltat 89400 

ggccgataac attaccgcgt ttatggaaaa gtatcttatg gagtcaalta alaccgaaga 89460 

acaaaUaaa gtatttaaag cccttgcatg tccaatagaa cagcctagac lagtcaalac 89520 

ggcaalattg ggggcgtgta tacgaatacc tgaagcgtlg gaagcatttg acglalttca 89580 

aaaaalalac acgcactacg cltccggUg gtttcccgtc clggacaaaa ccggggaall 89640 

tagcatcgcg actalaacta ccgccccaaa ttiaaccacr catlgggagc tgtltcgccg 89700 

ttgtgcciat attgcaaaaa cactcaagtg gaatccgtcc accgaaggct gtgtaacaca 89760 

agtillggat acggacatla atacactltl caatcaacac ggggadcgc tggctcaact 89820 

aatalilgag gttatgcgct gtaacgtiac cgacgclaag attatattaa accgcccggt 89880 

Itggcgaaca accggattct lagatggatg ccataalcaa tgcttccgtc caalccctac 89940 

aaaacacgaa tataacallg clctaltlcg lllaatttgg gaacaallat llggcgcccg 90000 

cglaaclaaa aglacccaga ccltlccggg aagtactcgt gtgaaaaacc taaaaaaaaa 90060 

agalclagaa aclUacUg atlcaatlaa cgtggatcgl tclgcatgtc glacctaccg 90120 

ccagttgtat aacclgctta tgagccatcg ccattcgUc tcccaacagc gttacaaaat 90180 

tactgccccc gctlgggcac gccacgtgta tttlcaagca catcaaatgc acltggcccc 90240 
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gcatgccgaa gccatgctac aat(agcgct atcggaactg tccccgggat cgtggccgcg 90300 

gataaacggg gcggtaaatt ttgaaagUt ataacccatt aataccatat atggacalcc 90360 

alaggggggg ttacalaaat actaagcctc tglacaacac aaagggcctc taacaatgca 90420 

clgaaccaca accaagctat ggacgcaacg cagattacct tggttagaga aagcggacac 90480 

rtttgtgccg caagcatata cacatcctgg acacagtccg gacaattaac acagaacggl 90540 

ctttccgtgt latactacti attatgcaaa aactcatgtg ggaaatacgt ccctaagttt 90600 

gccgaaatta ccgtacaaca agaggattta tglcgctact ccaggcatgg ggggagtgtt 90660 

tctgcggcaa cgtttgcglc tatctgcagg gcggcgtcct cggctgcgtt agacgcctgg 90720 

ccccttgaac cactgggtaa cgcagacacc tggcgttgtc tccatggcac tgccclggcc 90780 

acttiacggc gcgtattagg gtttaaatcg tlttattcgc cagtaacatt cgagactgat 90840 

acgaatacag gtcttctgtt aaaaacaatc cccgatgaac acgcgttgaa taatgacaac 90900 

acgccatcta ccggagtatt gagggctaat tttcccgtgg ccattgatgt ttcagcagtc 90960 

agcgcatgta acgcccacac gcaaggtacg tcgctagcct acgcccgcct gaccgcacit 9)020 

aaatctaacg gtgacaccca gcaacaaaca cclttagacg Iggaggtaat tacaccaaag 91080 

gcctacatac gtcggaaata taaglctacg ttttcccccc ctatagagcg ggaaggtcaa 91140 

acctccgatt tgtttaacct tgaagaacgc cgcltggttc Uagtggcaa tcgcgcaatt 91200 

gtggtaaggg tactcttacc gtgttatttt gactgtttaa caacggattc caccgttaca 91260 

tcttcccttt caatattagc aacatataga ctgtggtacg cggcggcgtt Iggaaaaccc 91320 

ggggltgtcc giccaatctt tgcgtattta ggcccggaac tcaatccgaa gggtgaagac 91380 

agagactacl tttgtactgt cggatttccc ggatggacca ctctlcggac acaaactcca 91440 

gccgtcgaat ctattcgcac ggctacggag atgtacatgg aaacggatgg gttgtggcca 91500 

glaaccggta ttcaggcctt tcattatcta gccccctggg gacagcatcc cccctiacct 91560 

ccgcgggtgc aggatcttat tgggcaaatc cclcaagaia ctggacalgc agatgcaact 91620 

gtcaattggg acgcgggccg gatatctacc gtcllcaaac agcctgtaca actacaagat 91680 

cgttggatgg caaagtttga tttcagcgcc ttltttccca cgaiaiactg cgctatgttc 91740 

cccatgcatt ttagaltagg caaaatcgtc ctggctagaa tgcgtcgagg aatggggtgc 91800 

ctaaaacccg cgttggtgtc tttltttggg gggttacggc acatactccc gagtalatac 91860 

aaagctatta (ttttatagc caatgaaail agccttlgcg Icgaacaaac ggccttggaa 91920 

cagggctttg ctatalgiac ttatataaaa gatggatttt ggggaatctt cgccgatlla 91980 

catacgcgca atgtatgttc agatcaggca cgttgticgg ccttaaatlt agcggccgcc 92040 

tgcgaaagag caglcacggg cttattacga attcaactag glcttaactt tacacccgcc 92100 

atggaaccgg tactccgggt cgagggtgtg lacactcacg cat t face tg gtgtaccacg 92160 

ggaagctggc tgtggaattl acaaacaaac acgcctccgg atttagttgg cgtgccatgg 92220 

cgaagtcagg cggcgcgaga tttaaaggag cgtctttcag gacicctatg laccgcaaca 92280 

aaaattcgag aacggataca ggaaaattgc atalgggacc giglcclata cgacatatgg 92340 

gccggacaag ttglggaggc tgccagaaaa acatacgtcg atttllttga acatgttltt 92400 

galcgccgtt atactccggt atactggagt cilcaggagc aaaattcgga aacaaaagca 92460 

ataccggcat cltatctgac aiacggacac algcaagata aggattataa accaagacag 92520 

aiaatlatgg tlcglaalcc caacccacat ggacctccta ctgttgltta ctgggaaltg 92580 

ctaccatcgt gtgcctglat tccccccata gactgcgctg ctcatctcaa gccccttata 92640 

cacacgtttg tcactattat taaccaictt ctagaigctc ataatgatU Itcaagtcca 92700 

icatlgaaat ttactgacga Iccccitgct Icaialaact tcttgtittt atgacaaaaa 92760 

aacacgccgc aacaacccal ccllaaaata aaaggtttal tlactttaca acccglggtg 92820 

aaUKtata cgtttcaaat aaclgaacat tlttcggtgl taccatgglg cgatttaacc 92880 

accaaaaata tacgclctlc tgalattccg aatclcglaa aggtccattt aacaatcccg 92940 

ggggcacltg caccacacca ictggacagg ggggggltcc giggggcagg tcaaaacgct 93000 

gacccacccc acatgaalat atagccltta (aataltggg ggccgttcca ggctgagggt 93060 


102 


EP1 166 797 B1 


tcagtaactt aacaaacata taatgcggca 
caacgacata cattagagtg ttlaacaacc 
ttttltccaa aggtcctatt tgacaclcaa 
acagcgalgg agalgccccg gagggcccaa 
agglaaaalc taggacatta tccgggcgga 
gaggcacccc caccgtatac accctatctt 
cgcggaacgc iggttgagta acacactcca 
aatcaccatf caacactact aaaacggtct 
caacagagtt tgccaaaaag cgtggcttca 
atcttggtat tgctigtatt ctaagatclt 
cggctcgtgt tagtaagttg tcgatcgtta 
ttccggacat cccatcggcc atccccgcgc 
gtcgaatccg ctgcatltac cttgtgtacc 
aaatgggata ggtltttata tccaacatgc 
gggattcttt cgtcalcttc Igtagggtca 
cgtgggcccc gUttattac ctctgcgcga 
gataaatagg actctgttct cgccttttta 
ctatgtacct cgcttigagt taccaagaat 
aaatacggcg caactagtaa tgagattgac 
ccttgattat tgtttacccg gtgaagclta 
tcagacaaac gttttatatc aictccataa 
gcaatatatg catcatcccc tattatgccg 
gcaatacgtg tttcttctgc cattgtaata 
cfctcttccc glaaccgttt cagctctcct 
clgUcacat ccttgagacc ctcaalggtl 
algccgttga tactgttgac caccgatgtt 
gacattgccc ccccgttaaa ggatlggttg 
accgalccac ttccttccag aatglgattg 
tcggtaatat ctccaacatg tctcatgttt 
gacgcggccg alccagcccg tgltglatcg 
glgctgtgag atctatcatc ttcattccgg 
Ittaaaactt ggcagacgcg agcatgttca 
gaaagccgct gtaaggglga gtcaaatact 
acgaccaaac aclctcccil catgcccgtt 
ttalaatlat aataaagacg cgtcctatca 
tcaactaggc ttgtgacaac cgccgcccct 
atclgggaca gltclgccgc Itgacccata 
tgtlctgatc giacctltct tacaacgggc 
tatltggcaa aaccgaccct tccatttaaa 
cgcagaaacl caaglaacga tgacfgtaat 
gcaagccgta cggcllclga ttclccacal 
tgcaggttac attgtiggat gtggtgglcc 
gcalccaacg cgtlcalcaa aacggttgcc 
cglacagcgc lalatalgcc ttgtccalcg 
cgaaacaaca tactttgcgt ggtlgggtgi 
gtacaaaacc ctatalccgg ggcgtactca 
tggtcatltg ggt tact tec attcaagccc 


atacgcgggl Itttgtaaag gggttgttal 93120 

ataaaactcc ctcalataaa aaccgacgca 93180 

cgcglctaag atatacagac aattglacaa 93240 

tgccttccag atacallaaa ataacacata 93300 

atagagtcat ccgatagatt aacaggcgcg 93360 

caaccgcagt taatacggaa aaaataaatc 93420 

tgtagtaacg atcacaggac acctcacttg 93480 

cttggtgttc cggttttacg cgcagtgata 93540 

aaccggltac clcccgcgcc tcgcalacga 93600 

cgatcacglc gctcacatcc aacccctctt 93660 

cgctgcaacc taaaatgctg ggtatatita 93720 

ctccggtttg ctcgaatttt atccagtaag 93780 

cgtaacctct cagggggglg tcctttcata 93840 

atgtattggt tatttatltt attgggtlcc 93900 

ggcaaacccc aggaaggact tggtgttctc 93960 

acclgcattt catataatat tcggatltgg 94020 

aaaatagcct ggcataactc ttcctctgac 94080 

cccaatcggg tggcccgtaa tatgaatgaa 94140 

gcatltgaat atgatacaga aatttcctgg 94200 

aaacagcgaa caagttcctg tttccatagc 94260 

ggggggatat aacgagatig aaaactattg 94320 

gtaagatcta taacctcgig alttaaatcg 94380 

tgtgaccctt tagatggctt tatttttacc 94440 

tclttgaact ggagcctttc ggtcagalcg 94500 

ttgaaiaaat lattcacata accctcgagc 94560 

ttaaacgcac Utgaacgtt tgttgticcg 94620 

gccttgccaa accccggttg tgatglgtcc 94680 

cccgtttctt ctagatagga acgtacggtt 94740 

tttaagttaa ctattagctt tacaagtcla 94800 

ttclcgccca ttatacgalc aaccgcacgt 94860 

cgacctatta acacgcgcaa aggggctgta 94920 

cgtaatgcat aacaggccaa cacctcccca 94980 

acaccctccc cacatacaac gggcggccac 95040 

acalcatcct ttgccalaai taatcttcgg 95100 

taatccalaa tagcaacatt ttgcatacac 95160 

ctggccaacg ttgcatcggc aacttttaac 95220 

tacglalita atggtgcagg ggttccattc 95280 

acaataccta cacaggctat ccagtccacg 95340 

ccactgglat agagacaacc ggttattcca 95400 

gtitgacgcc aggtttcaaa aacctgalgt 95460 

aacccalaac gtlccgclag agccccggca 95520. 

caatctgctg claggtcclc alaccgagtt 95580 

igaacttggc gaattacagl ttccgtagac 95640 

glatatccaa aglcaccggc taggatittt 95700 

attaacatcc agccatcttc ctccggaaat 95760 

tlccagtata lalcgaacal gtlctlglat 95820 

tgglcaatag aaacagaact tgctatcctt 95880 
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Uttcltcac laccggaacl gUatlaaaa 
gatgaaaaga tcaatttctg tagacagttc 
gcccaatgga lllgatgaca gtgtatalll 
tatcctctca cggattcgag aacttgccgc 
gttgtgttgg tttaaacagt tactcgaact 
gctccccttc Iccgtitatt taattagcgg 
ccaaacgctt aacgaagcta tcgattgcat 
aaatgttcat gctaagttat caacggctta 
(gaatttggt tttcgcggaa atcacattca 
gactacgacc cccccttcla Itgaggacct 
agltttaait gatataacaa aacgagtgtt 
atcgacattt aaaaccctgt gggcaaltga 
gtccggaacc gcgtltatcg catgcggttc 
Igttattgat gaagcaggat tgctagggcg 
gtggcttitg aatgctatat atcaaagccc 
agtatgcgtc ggttcgccca cccaaactga 
gcagcgttca cacgtaactc ctagtgaaaa 
tctgcgicaa tatactaaca tctcacataa 
tcaagaggac gattltggaa atctlttaaa 
agcacatgcg cgtctggtcg atacatttgt 
taatctcccc ggatggacgc gtctgtattc 
taagttacac gcgcatttaa aactatcgaa 
gacttataca ttcatccggc taacggcatt 
cggacltlct gttgaacatt ggatacgggc 
aagccgagat catgacatgg gaacagttaa 
(gtagcccgt acagacatca cttacgtgct 
acgtaagtta gttattggat tcagtgglac 
cgactccltt gtgaaggclc gaggagagac 
aaacctaatc ttiggaggct tgattaactt 
tcccgataag gtatcgttag caiacaaacg 
(ggaacaaac aaarccccct lacacgaagc 
cyglgatggt gcagctactt ctgccgataa 
caaagtaacg gcclccalac ccgaagaccc 
cgaggttatl gacltggiat actgccagta 
ggtccatgct caglttctgt taatgaaagc 
agagcttttc gaaagcagct ttacaaccgc 
tttcaacgga agcgagctti (galcggcaa 
acaaacagat acgtataccc ttttggggta 
ggaactgacc cgaaaaaagc Igtaccgcga 
acclcttatg glcttacagg atcaacalgg 
tgaatttacc gagtclatag aggatgcaga 
ccliagttct aaactagcca tgacaatlgc 
agctalclgt ttiacggcgg ataaactgcg 
tacgglctcc Ictaggttcl taaaaatgaa 
atccgcagaa attagcgatc acaitcttgc 
gtaltaaagc allgtataaa aacacgcaig 
Ictlaaatac acccgccalg agcatclctg 


agagacglta Uicggccat tgaaaaccac 95940 
ttcacccaaa aacgtttfla atccagagac 96000 
aaacttcacc tcta(gca(a gcaltcaacc 96060 
aattacgall ccaaaagaac gtgttccgcg 96120 
gcaagcgcct cclgaaatgc agaggaatga 96180 
aaatgccggc Iccggaaaaa gcacgtglal 96240 
tattaccgga tccaccaggg ttgctgccca 96300 
tgcgagtcgl ccgataaaca caatctttca 96360 
ggctcagctg ggccgttacg catataactg 96420 
gcaaaaaaga gatattgtat actactggga 96480 
tcaaatgggg gacgacggtc gcggaggaac 96540 
acgtttgctt aalaaaccta caggctcaat 96600 
ccttccggct tttacccgga gcaacgttat 96660 
tcatattctc acggccgttg tttactgttg 96720 
tcaglacata aacggtcgaa aaccggtcat 96780 
ctcgftagaa tctcattttc aacatgacat 96840 
tatactcacg tatataatct gcaatcaaac 96900 
ctgggcaatc tttatiaata acaaacgatg 96960 
aacgcltgag tacgggctac clattaccga 97020 
tgtacclgca tcctatatta acaatcctgc 97080 
gtcgcataag gaggtgagcg cgiatatgag 97140 
aaatgaccat ttUcfgtgt ttgccttacc 97200 
tgatgaatac cgcaaattaa cgggacaacc 97260 
aaactccggt cgtttgcaca attattccca 97320 
atacgaaaca cattcaaatc gcgacltaat 97380 
aaatagtctc gtagllgtaa ccacaagact* 97440 
alttcaatcg tttgcaaagg ttttacgtga 97500 
atccattgaa talgcttacc ggtttctgtc 97560 
(lacaatttt ttgttaaata aaaacctaca 97620 
gttagclgcc ttaaccclgg agttattgtc 97680 
agcggllaat ggggcggglg ccgggaltga 97740 
agccttctgc tltaccaaag cccccgagtc 97800 
ggatgatgta aitlttacgg cacttaacga 97860 
cgaattitcc (alcccaaat catccaatga 97920 
tatttacgat ggtcgatatg ccatattagc 97980 
cccctttagc gcglatgtcg alaatgttaa 98040 
tgtgcggggg gggctgttal ctttggcall 98100 
tactttlgca cccglgccag tctttgtaga 98160 
aactaccgaa atgttatatg ctctacacgl 98220 
gttlglgtcc atcgtaaacg ctaacgtatg 98280 
altggcaatg gccaccacgg tggactatgg 98340 
acgctcacag ggcclgaglt tagagaaggl 98400 
cclaaalagt gigtatgitg ccatgtcgcg 98460 
tctaaaccct ctacgggaac gatatgaaaa 98520 
cgctctacgt galcccaacg tacacgtlgt 98580 
cgggctigct gttctcatlt ctaggtlUg 98640 
gacccccaac gacgttlall ttatalaggl 98700 
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tacalggggl caggcgggtt ctlcaclgga cltlaccgga tcalgaacaa accclclacg 98760 
catttacggg tgggtcaaga tcaatggcgg tgaagacgga cgctcgatgt gatacaatga 98820 
gcggtggtat gatcgtcctl caacacaccc atacagtgac cctgctaacc atagactgtt 98880 
ctactgactt ttcatcatac gcatttacgc accgggattt ccacttacag gacaaacccc 98940 
acgcaacatt tgcgatgccg Utalgtcct gggicggltc tgacccaaca tctcagcigt 99000 
acagtaatgt ggggggggta ctalccgtaa taacggaaga Igacctatcc atgtgtalct 99060 
caaitgltat atacggtlta cgggtaaaca gacctgacga tcagaccaca ccaacaccaa 99120 
ccccgcacca gtatacatcg caaaggcggc agcctgaaac caactgtcct tcaccacaac 99280 
cggccttttt cacatcagac gacgacgttc tttcgttaat attacgggac gccgcaaacg 99240 
cgtaaagaca gattcaagac taacatttat cccaactgat tacatttcat acgcgaataa 99300 
acgacacaaa aaatttatat ttaacggctt ttaatttgaa gacacctatc ctcttaacgt 99360 
Igaggagccl Igcaggttgg glgccgcgct tcaccggtat tatacalaac cgattlaccg 99420 
tgttlacggc agtclgacca ttlaccagtg tatgtcigla atacgacgtt gttgtgtccc 99480 
gacaaaaita actcgcgtac aaatttctga (gttcccccg gcgtggcaac gctggcattt 99540 
ccaaacacat tacgttctcg tacgtccalg accgctattt tcagtattaa ttggttggtc 99600 
ggtcaaagta ttttccitat gtaaaaggac acgatctaaa gccgtaaact cgtacacaaa 99660 
cactggtacc aacggacgcg attltccgtc cgttgagcgg gtgtaalatc ggcgaggtct 99720 
tcttgcacga atactctcgl acagtaggtt tctgacacgg ggtgcatggg ttttttgaca 99780 
caacacaaac atttgcaggc tcttatgact ggatggattg aatttatttl lagalagggt 99840 
cacgtglttt tgtcgtgaca cgcctcgacc agaaaaggct gcggttttcg tacacgcgac 99900 
cgttatttca caggcgllca taatcaagct gcggcggatg gtgtcggtta attgtctccg 99960 
cccaagitcg tcaatagatg ataccatgaa caacgtatca aalggtacal agtcgtcttt 100020 
ggttttctca atacagcccg cglgcccaat cggaaaattt tcatttgcat caacgctalt 100080 
itctgtaaaa tcggtctgaa cactgtgUg gctggctacc tglltaaaat Itgggatcga 100140 
acacggtcca cgatgcaatc cccaacccca ttgaagcaal gccgtcggta cggaaggagg 100200 
caactccgaa aacattatgg tacgcgagag ggtcgattgg agtgtlatat aacactccaa 100260 
tcgatctcgg gtlcgccltt acgcgtaaaa tactcattgg cttgaacgaa atgtcgacaa 100320 
ttccgaaatg gaacacggga caalggcgac ggalgcgcgt gtgttagcac cagatgacal 100380 
cltgaailcg gttgggttgt cttctgtgca tgcgcacccc acagcalaaa aactaaccct 100440 
gtacggltcl cgcalaacci clgtagcacg cgttgcacca gccgccccca gcctaaglal 100500 
acatgcgacc ccggagtccc gcgacgaacc glaagcgtgg tattcagcaa taacaccccc 100560 
tgccttgccc aactctccag gcatccgtga gtgggcggag tcatatltgg gtatgaltcc 100620 
atgagggccg caaaaatatt ittaagacta gacggtggtg ttatgccacg tUlacacta 100680 
aacgctagcc catgtgcatg tcccgcggta ggglalggai cttgaccaal aattacaacg 100740 
cgaalgctcl ggggtccgca aaatcgcglc catgcaaaaa tatcgcctgt agatggaagt 100800 
alttcttccc ctgaattlaa aagacgattg tatlctaaaa aaataccttt cgcgtacggc 100860 
tcttlaagtt cgtccgacaa caggtcatac cactcagggg aaatgttaaa cltgctgaaa 100920 
actlcaaccg aatccagttg cgaagagacg ggggtgaacg tttccgtgtc gtaatgatgt 100980 
gacatgtlat ttaacttgaa ggttgggggg tctagcttaa cccccaaagg crgcccgcgg 101040 
ggtcgcttgc gggltttttt ggtaaccgga tgggccaaaa cataaatgtc ctttgaatcc 101100 
galagltlca lllcattggc atacgcgllg gaacaaacgg Icggctcccc agacacalcc 101160 
attttccggg atatltglgg aagatggagt agagtctacc catacaccgg aaagggcatc 101220 
caacaaagca Icgcgtalgl ccccgcUtt algttcllca ccaacagatl gtglcagccc 101280 
ctliaaggtg acgtatggat ttgtccagla cgccattigl ttgtctttaa accaaagtat 101340 
aacttccggt aclggacatl ttgtcttaac cacgattccc gatagcgcct cgctgaggtt 101400 
Igataccggg gglgccgcat agtcccacgc ctcalalacc gatgacacgc acggltccgl 101460 
lataatcaaa ctcacalccg atagcggtlt ggctccaaaa aacaacggag tgtcgtcttg 101520 
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gagatgaaga caatacgcga (tgtgatagt 
tttatgtgat gccatgacgc ttgtgttttc 
aaaacttgac cactctaatg gaagcatgga 
tttagltaaa ctcttggtgt catatctcat 
aacgtcacgg cgtgccgaca aagcgaatti 
acccaatcac acgtcacgla ttaagcttta 
tcttaacacg tcatcgggaa aacagatgtt 
aaatacttag accgttttca agcggacfga 
ccaacggcca ttatcccttg gatctaagat 
ttaaaaacgt accccaaact taaaacgctc 
cattatccct tggatctaag attgatttgc 
gtaccccaaa cttaaaacgc tcaaattgcc 
cttggatcta agatlgattt gcggtaacgt 
tttctaagca tlcttagtgc gtacttggca 
atgctaaacg tttcctlcta Iccgtttcaa 
catcataccl aaltcaccta aaaaccigac 
latccagltg gcattttaaa cgggtccggc 
tgtaagtaca aaactaaaal ttalatttgc 
Iccccccgca agtttgcttt accctcgcct 
aataacttta attgctataa gacataccca 
gcttctaait ttcccgtclc aactcggcct 
gctcccglag aggtgtataa atacaaacgg 
tgtaatttag ggcggagcgc tlacgacagc 
Igtatttgca gagcaggatg ccccggttac 
gtgtacggac ttaccagggg gcagtattta 
cgaccaatag caacactcag gtatttttaa 
cagtiggtaa taaagcagac cgtggatgtt 
laggacttcl tcatcttgtt tggaatacct 
gtaaggtgtt tcagtgaacc tgatgitgat 
tgtggagagg caacttlgcg ggltitactt 
aggtctattg ttaagcatcg fttaacgtct 
cccctlgcgc tlcccggtll aalccccggt 
gtaltlacca atcggglatc cclltcatcg 
tctggtctta caatlggacc tgtaattagt 
Igcalgglta ggcgggllgg atcggtacat 
aacgglcctg ttgaatcatg caaaagacaa 
cgcccgtaaa tacctatata gtttaatatc 
Igatacagtl ccgcaagttg atcalcaagc 
aalclcgcgt llccclclgl tcclctalcc 
cglgggicit gattaattcc cacagaiact 
cggggttgct glgcagallc aalcgagcca 
ggttggtclt taaaaaatac cttccglaaa 
ccagggctcg agtclcgggi cgglggUgl 
Ictgctglgg gctclclagc cgacgallga 
tcccgactcg atcttgatgi tggclgllgg 
ggcagaagal clatgacatc tcccgglagg 
gaaaaaccat cglcgicgga Igggtgcact 


ttttaaaaaa actatcatct gcagtaacca 101580 
ccttcactac gacgttglcg laicctttga 101640 
caaglatgag ttttatatat acagtlggcc 101700 
tttcctaaaa agggcgatct taalatgtca 101760 
ccatgcaaga Ittggatgia gtatttatac 101820 
cagtcccccg ttatctgata taatcacttt 101880 
talatlatac ctclcgcggt calttatggc 101940 
aaacgctcaa attgcctttt ggaggcctgc 102000 
Igalttgcgg laacgtltgc caatcaagct 102060 
aaatigcctt itggaggcct gcccaacggc 102120 
ggtaacgttt gccaatcaag ctttaaaaac 102180 
ttttggaggc clgcccaacg gccattatcc 102240 
ttgccaaacc cacgcatltc agtttaaata 102300 
gcgtgctlaa aatatcaacc aalatccatt 102360 
tccattaaaa glccattacc aaaaatgatg 102420 
tcaltgcagc agcgtttcct ccltgcagac 102480 
Igcctgaacc gaaaacaccg ttgccttlac 102540 
gigcgtattt tgtaacatat atgcctttta 102600 
tcaccacccc cgccaccttc cggccattgt 102660 
aaccggatga Ittttgccgc tggaaaaaca 102720 
tggttgcatc tccaagtata cctttagttt 102780 
Igacaagtat Igagcgtaat ctcaaalttt 102840 
acaigcglac tgttagactg ttatgtttat 102900 
tccgagaccg gattgcgggc attccgaatc 102960 
caccttgggt IccagaUta ccaaccctta 103020 
aatgcacgtt laatgatcat aatttacata 103080 
laaggcattt cctlccccct cccaacaaac 103140 
ttacccgcti taccggcaga gcttltttlg 103200 
ccggaggtgg aggggglall ggactccccc 103260 
cccttacatg ccgaatcaga ctcagatgtc 103320 
ctgccggtat gaaataaacg gcgcUagca 103380 
aacacagaaa aaagcctgac tttttggggt 103440 
ccacgagagg Ictccccggt tgagglgglt 103500 
tggatggctg tatctttcca gglccaggtt 103560 
cgatccaaca agaaiaacal gtttgtlaca 103620 
cgcagggatg tttttaatcc cgcctcatca 103680 
aacatttltg laggctctac aalUcgggt 103740 
catccgagta aaggttgcat gtaacacggg 103800 
gtggctcgaa aaggcagtct gtccatggtt 103860 
ggacgatcac ggtagtcctg ccccccggtc 103920 
tacaccaccg ggglcgccga tcgaacagca 103980 
aatgatgcgg lagagcatgl Itlggtlaca 104040 
alagaatcci gttgagaglc actlggtgac 104100 
aggggcccag ggUtggtga ttgaatgggc 104160 
alggactccc gactcgglcc tgggcttggt 104220 
aiglcgatgg aatcttcaaa tgacggclca 104280 
tcalattcci Igtaactlgt atcacitacg 104340 
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atcttatgca ggatggattg cactggacac 
glccalgccc gaatacaaac aaagcagaag 
Icggaaacgg tgctcatgca tatggtgcag 
ccgcccgcta atatggtatc catggtaaca 
aacacgtagc agaactgcca tgcgttctaa 
attggtacca acgaagacac acccctatat 
actaaaacgt gggtalaaaa tgtgtattgg 
gtigatlggt ataaccttgg gccggglata 
atttagataa agagcgatac gaagacaltt 
ggtaagtcca caaacaaaag cactgtalat 
catlagaggc gtacagacaa tactgggata 
ccgcaaacgc gcggggaggt ggggtcgctt 
gggctgggcc cccccccccg gggtccgccg 
ggggggggtc cgaccagccc gcccgtcgcc 
ataaaaaccg ttccgctttt attaacaaac 
cgagaaaagg aggggaclcc glcacccccg 
tccccacaca tcgtcctcgt cctcggagga 
cgccgggcgc ragcccaccc ggcggtctcg 
caccccaaag gatgaccccg gtgcgtcccc 
cgcgtcttca caccccacct cccaatcgtc 
ggtgcgccgc tgtcgccccg cctggglttc 
gaacgcgaac cgtgltccgl cgclcccctc 
cggccacatt actctgggaa tcggggggag 
cagcgccacc gaccgaccgg ccacgggtgg 
Itccagcagg gcgtggcggc aaaacaccct 
cccggcggcc cccggtctcc gtccclcggg 
gccccatcgg Ittgctgcgc ggtggctatg 
gagccccaga ccccgagact gtcgcgcgag 
gtacigccgg taltcacggg gcgacagggg 
cacggtgtat gcgacgltcc caccgcggca 
gttggcaaac gcagtclcga tacgagcaaa 
aaacacggcc cgggcgagtc cttciglgac 
ggcgtccggt cgcgccgggg cccggacgta 
cccgggccac ctctcgaggg ccaccgcglc 
caaccgcgag cctagatacl cgacggcccc 
taaaacgccc cgggcgttca aagcggacac 
ggcatgagtg ctcggcaggc acaaccggtt 
ccctcgggat ggactccatg acggtcccgg 
gllgalglcc Iclccgggca acggatcgla 
tgggatctgc cgcatccagg cgcacciccg 
aaaccgtcgg tctcclccgc ccggacgccg 
aaagcttagc gcagggcgcc aggccgtggg 
ggtttcgggg gtacagtacg ccitgcgagc 
cccccgggga atacgccgaa atcccccgU 
lacggcgggg ggatccacca cagggcccga 
ctlggccUg gaaaccacat gatcgtctgc 
aaicltgtcg aggaggcitc tgctctcgac 


cggcagagag gacaciggac gctgglggag 104400 
tcgtgcaaac acggcalggt ttttccgaga 104460 
gtattatccg aagcgtcgga ggtgccgcta 104520 
actggctgta ttctaatgtc cgggcatcca 104580 
attgtgaglt gtggcgagta catttttata 104640 
ccctccaccc atttctttta agtcccaccc 104700 
gglaggcgga cagtcccaac aaacagggaa 104760 
cagctaagtg acaltttaga Itctgtcttl 104820 
ctccaccccc ctgtaatacc cgtaaataaa 104880 
aggaagtcgg gtgtaUggg acagttactc 104940 
gggtaalgca agtccccccc gatggtcgcc 105000 
ttttltttct ctctcgaggg ggccgcgaga 105060 
ggcgcccaga aaccgggggg ggttattttc 105120 
cgcccgcaca gacagacaga cacttttttc 105180 
aacaaacagt ccgcgcgccr gtggcgctca 105240 
aclctgcggg gggctcctcc ccccgcgccc 105300 
cgaggacgag gacaacagct ccaccttgac 105360 
cagcacaccc ggggccaccg acacgacgct 105420 
gtcgtccccg cccccctcct cgctgtccca 105480 
cggctccaaa gcgtgttclc tgtcgtctgc 105540 
tgccggccgt tccgagcccc cgtggtgtcc 105600 
caacaccgtc tccgcggccc caaaaccggg 105660 
ggcattccga gcctcgtccg ccgacgcata 105720 
aagcacgagt ggttccgcgg cagggtcggg 105780 
cgcccaggtg ggtacgtcgc cggcctccgg 105840 
aaggaagacg ggtcgaagcg cggcacccag 105900 
tgccgcctcg tccacaaagt cggctgcccc 105960 
gtccttgcaa ccglcaaaac ccggcagcac 106020 
gacgcgggtc ttggggcccg cgcgggtaca 106080 
caaacacagg ggttgttcgc ccgggtacag 106140 
aclcgclggc ccaaaggtgc gcgacgatgc 106200 
cgccgagtct ggccalcgga cgacggcctg 106260 
cacgtgatac tgagacaaag cgggtccatc 106320 
caacaccagc aaccggcgcc gggcagaggc 106380 
ggcaaaggcc aggtctcggg tcgacagtaa 106440 
gtccggcggg ccggtccagt tcccggccca 106500 
actcagggct gccaggacca cagacagtcc 106560 
atctgtcgcg agggtgctct cgagggggcc 106620 
gatgatcaga agcctcacat cclccggglc 106680 
tcgcagcgcc Iccaciccgc tgggtggacc 106740 
agcggcgatt tccgccaagg cgccgggafc 106800 
aaacaatggg tcgtcgacca gacgggcgat 106860 
clggtccgac gggaccgggg tatgcagggc 106920 
tggggccggt ccgtcaagtg gcalcgttat 106980 
ggtgatggtc acgggctcgg atacccgcct 107040 
aacccgggcg Iccgcgacgg gtgtctccct 107100 
tggctgggac ttgcgcttgc gcggagttcg 107160 
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taaacgatca Iccgglggac acacagaaag agagcgcgcg gcggccgacg gclgagggtc 
gggagtctgt glggccgggg ttgtlggaga agggtgaccg cgggagatcc gcgccgccgg 
aclggagccc gltgcclcgg ggtatgccat gccggcaaag gctctgcgga gactclgtag 
gataaagtgt ttttgggccc ggtcgtaccg acggctcata gccacggccg cggccgcgtg 
ggggagagcc cagagggcct cccccgtggc catggcttcg cctacatgcg gaacgggaga 
cgctacgctc cccglaacgg cgglacccgc ccglcccggt ggcaacagct lltggtagaa 
ctggtlcagg gccgagttga caccgglcag cttggggttc tggagccatg ctatagggtc 
tctgtctgga cagtagatca ggttaatcag cgcgcggtac Igtctagccg gatclcccaa 
ctccggcacg taaagcggcr cgggltcagt Igaggcclcg laacgagccc gcgccgctct 
cacagcctca Icctcccagl gaccctctcl gglctccccg gacggtccaa accgcaccct 
gllggatggg aggggcgccg alccgggcca agggcltccg tcgggcatca Igagcggccc 
cgacaccggg ggaallatcg gggllctgga Icgcggcagg gaaaatgatl tclgtclctg 
gcgccccggt tcccccgcaa gacgtttggt ctlacgaatc ctcggatcgg gaccgctgat 
ggatcgalat cccggtlgga tatlllgtlt cglcgaccca ccatcatltg agtccgaatc 
alccgaaltt gacggggaag gggcglgtlc gcglccggac clgclgcctg lagtltcacl 
Icccaccgaa acgcgccggg gtlcatcglc Itcatcctcc gatgacgatc cccacgacga 
ggaagaggat gaagacgaaa caaactcacg actcttlggc Ittttctcca ccgggclgtc 
atcclcaatc gggtctggtg cgtgggatct tcccggcagg gccaaaaacg ctclaggltl 
gccccccgac gaacgtccag ggacgcgagg Igltataccc cgggcatcat gttlcctfgg 
gcgggtatca tcggtctcaa acggcaggtc cgcctttgcc cccttagcgg gaacgctgtc 
cgaaaggacg tggtacaatt gctcaaccgg gccggglaca ggtccaccgg glllccgcgc 
cgggaglggg acctlaacct tcaaagtcll tltctlcggg ctcltlccct gagcgggccg 
ttgagttttc tggagaacta ctccgtcccc cgatgcatgc gcaigacccg cttgctcatc 
gcccggclll llacccgaga tggaclgagl llglctglcl cgalggacca ccgacggcaa 
acctgglgaa Itlcclclcg Icglllglcg ggglalagac cgclgglclt cccgltgatc 
gtlcccggcg gcgtctccaa caggagacgc gggggataca ggggagaagg cctgcgggaa 
cggaggggtc glacctctgc ccgltlcccc alcgllcalc gglggtlttg gagacctagc 
aagcltcgll ccgagagaga clgtclcgag ggagcgatcg gctcctgttg gttclcgcgc 
gccggcctcc gagaatcggg tgtggaagac ctcggccagc gggaltacag gcgagcccrt 
tagatcclga ccglcclcgc alacgtagtc glcllglgtl agctcltcgc caacalcttc 
cgUclgggl Iclggltgaa gtcccgatac ggagggaall gaaacgalct calgllcccg 
tcccaccalg accccgltct ctccaaatag tagalcglca ggctgaclcg aggtgaccac 
ccgggccctg Igllcggcgg ccgcggcggc cgcgtccaac agglccalla aclccaaagl 
alcaggcgac cccgcgcgll ggggtgtaga gcgctgcatc ggcggcglal ccatcgcrct 
ggggtgaatt tagacgtacc cgagttttcc aaacgcictc gcagccttca aaggatlgcg 
rllgcggtlg gtgagggagl Iccaacagta cltaaaacgt gtlgtgcccc cccclcgacc 
gcalatltcc Iccccglglc glcaccglgl aaalallctt aalgalaaga cgalglagtg 
attggacgag aclcgaggcg ggaagtUat ggaccatagi atgcgtitaa ggagagaccg 
ctggttggcg atgtacgccc gglgtclalt Iccgcalacc Itacaacatc ataacaaggg 
alaccagaca Iglgaatllc alllacalat glltaaalaa caaccaalca Icglglgtct 
acagacgala talaalalac ataaacacaa tiggggtlgt clcacalgca aaacalclta 
talaacacgg gltgtUcca cccatccggc alctagllaa tcaaatgcac gtcgacggig 
Iglllgggtc cclclccglc glcaltacgl Icgclcaatc aacaagcgla tacaccacca 
cccctcccaa cgallalcal glcaggcggc acgaagcccg cgalaaccca laaaalacac 
acggggtlgl gglgltcacg laaccccccg ccgalgggga gggggcgcgg taccccgccg 
atggggaggg ggcgcggtac cccgccgatg gggagggggc gcggtacccc gccgatgggg 
agggggcgcg gtaccccgcc gatggggagg gggcgcggla ccccgccgal ggggaggggg 
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cgcgglaccc cgccgatggg gagggggcgc ggtaccccgc cgatggggag ggggcgcggl 110040 
accccgccga tggggagggg gcgcggtacc ccgccgalgi ttalaaccat aattctctaa 110100 
accgttgtag aaaatcacaa aaaaatttat tcaaaaacaa gtcgaagaac ttcatatctg 110160 
aggcatglaa acccattcgc actlcctggg gtggaatggg glggggtggg ggggtgaaaa 110220 
aggggggggt taaattgggc gtccgcatgt ctglgglgla cgccaatcgg atacactctt 110280 
ttaalctgca ttcgcacttc ccgttttttc aclgtalggg ttttcatgtt ttggcafgtg 110340 
tccaaccacc gttcgcacK tcttlclata talatatata tatagagaga gagagagaga 110400 
gagggagaga gtttcttgtt cgcgcgtgtt cccgcgatgt cgcggtttta tggggtgtgg 110460 
gcgggctttt cacagaatat atatattcca aafggagcgg caggcttttt aaaatcgatt 110520 
tgacgtgata aaaaaaaaca cacgggcccc cccttttltt ggtgttalaa aggcaaccca 110580 
alcgaaggtc Icccgccccg gaatccccca ttgccattlt acccaagtag ccttattcat 110640 
agatgtaaac gtttgggtgt gtgttttgtt gtgcaggglt cgtccgattc ataacgcgac 110700 
agcglcgagl cggttttaag ggaaaaggtt aclacggccc caaggacatg llltgcaccl 110760 
caccggctac gcggggcgac tcgtccgagt caaaacccgg ggcatcgglt gatgttaacg 110820 
gaaagatgga atatggatct gcaccaggac ccctgaacgg ccgggatacg tcgcggggcc 110880 
ccggcgcgtt ttglaclccg ggllgggaga tccacccggc caggctcglt gaggacalca 110940 
accgtgtttl tttaigtatt gcacagtcgt cgggacgcgt cacgcgagat Icacgaagat 111000 
tgcggcgcat atgcctcgac ttttatctaa tgggtcgcac cagacagcgt cccacgttag 111060 
cglgctggga ggaallglta cagcltcaac ccacccagac gcaglgctla cgcgclactt 111120 
laatggaagl gtcccatcga ccccctcggg gggaagacgg gttcattgag gcgccgaatg 111180 
ttcctttgca taggagcgca ctggaatgtg acgtatctga tgatggiggt gaagacgata 111240 
gcgacgatga Igggtctacg ccalcggatg laaltgaall Icgggattcc gacgcggaal 111300 
catcggacgg ggaagacttt atagtggaag aagaatcaga ggagagcacc gattcttgtg 111360 
aaccagacgg ggtacccggc gattglfatc gagacgggga tgggtgcaac accccglccc 111420 
caaagagacc ccagcgtgcc alcgagcgal acgcgggtgc agaaaccgcg gaatatacgg 111480 
ccgcgaaagc gctcaccgcg Itgggcgagg ggggtgtaga ttggaagcga cgtcgacacg 111540 
aagccccgcg ccggcatgat ataccgcccc cccatggcgt gtagtcttta taaataaata 111600 
caatggtllg gctcglglct Ittlligalg tctgtctgtg ggggaglggg gigltglgga ni660 
lattagaggg lagagggtgc tgglltgaac gtctccalla acccacgggg Iccccacacg 111720 
ggccgtgtgg tatgaatctc tgcggalccc gcggtgagca cccgggcggt gaaiatgccg 111780 
gaclltactg cacacgacac gatacccccg cgcaccrggc tctcatgaac gacgccgaac 111840 
ggtacllcgc cgccgcgcta tgcgccalat ctaccgaggc clacgaggcl Utalacaca 111900 
gcccctccga gagaccgtgc gcgagtttgt gggggagggc aaaggacgcc ttcggacgga 111960 
tgtgcgggga gctcgcagcg gatagacaac gtccaccctc ggttccgccg atccgcagag 112020 
cggtgllalc gltattacgc gagcaalgca tgccggalcc acaatcgcal clggagctca 112080 
gcgagcggct gatattgatg gcalaltggt gclglttggg acacgccgga cttccgacta 112140 
ttggaltgtc gcccgalaat aaatgcatcc gcgccgaatt atatgaccgc cccgggggaa 112200 
Ulgtcacag gctlttlgac gcgtacctgg gctgcgggtc ccttggagtc ccaagaaccc 112260 
acgagagatc ctgacacccc atcccttiat atagaaaaaa aaataaattt aaaacataca 112320 
ccggataaaa gcgtactgtl Itttatttaa atltacacgc tcgacgtlgc cccggttcgg 112380 
tgatcaccgg gtcttatcta latacaccgt glaactcgaa cccccglgac Iccclccaat 112440 
cgcgtlacca aactctlctt ccgtalccgt agaltccgag icclcgaaat cgtccaclta 112500 
Iccaacaaal tgtgacglla latalcccaa ggcaaaggcc gclcccgtca tagcaaatac 112560 
aaagacaatt altagcglaa tataacagaa tttittacga tgatalatU tatgttgala 112620 
ttttccaatt cgacgcaaaa attcatctgc cgltlcattt tcgctatcac tataataaca 112680 
cllltcagcc gaacggclcg gttglalggc Igtlalcgtt glallalUg gtlgcgctcg 112740 
cggggttacc accgcttcca tcagtaaggc cacggcctca ccclccatgg tglUtgtcc 112800 
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ggccatagaa atccagaltg taaggccagc aggctagttt aaaaglgttt aataccacac 112860 
cltttgatal ttatatacat gcaagattct agattattca tcaataggic gttlaaagcg 112920 
cgttttcata aacgttgtca gctataccga cattctcaca aagaggtaaa gUaccttac 112980 
gltatlaita aataaaacat gtagacatta tlaataatcc taggaacaat caaatccata 113040 
titgtaagtt atgtttaacc cctccccttt ttgtcattat ctccgccctc ttataatcgg 113100 
atcactttat aagtgtgtcg gtgagtatat tttgtacagt tgttggacaa caggttttlg 113160 
gttcattaac actatcaaca taagtcgggg tatacaagta taatgaacga cgttgatgca 113220 
acagacacct ttgttggaca aggaaagttc cgtggcgcca tcicaacatc accgtcacat 113280 
altatgcaaa calgtgggtl tatacaacag algtttccag ttgaaatgtc gcccggcata 113340 
gaatctgagg atgaicccaa ttatgacgtt aacatggata tacagtcttt taatatattt 113400 
gatggtgtac acgaaactga agccgaagcc tctgtggcat tgtgcgcaga agcacgcgtt 113460 
ggaatlaaia aagcgggatt tgtaatatta aaaacgttta caccaggggc ggaaggttti 113520 
gcgtltgcgt gtatggacag laaaacatgt gaacatgtgg tcattaaagc gggtcaacgl 113580 
caaggaacgg ccaccgaggc aaccgtgtta agagcgttaa cccacccatc cgttgtacag 113640 
cltaaaggaa cgtttacgta laacaaaatg acatglctta tattaccacg ttaccgaaca 113700 
gatttatact gctalctagc tgcaaagcgc aacctcccca tatgtgacal tUagcaatt 113760 
cagcgatctg tattacgcgc gttacagtat cttcataaia acagtatlat tcaccgtgat 113820 
ataaaalctg aaaatatatt tattaaccac ccagglgatg ttlgtgt^ agactttgga 113880 
gcagcgtglt tccccgtgga tattaatgcc aacaggtatt atggctgggc tggaacaatc 113940 
gccacaaact ctcctgagtt attggctaga gatccatatg gacctgccgt ggacatatgg 114000 
agtgccggga ttgtatlatt tgaaalggct acaggacaga actcgttatt tgaacgagac 114060 
ggtttagatg gcaattgtga caglgagcgt caaattaaac ttattalacg acgalctgga 114120 
actcatccca atgaatttcc catlaaccct acatcaaatc itcgtcgaca atacattggt 114180 
ttggcaaaac ggtcttctcg aaaacccgga tccaggccal tgtggacaaa tctatatgag 114240 
ttgccaattg atttggagta tltgatatgt aagatgttat cgtttgacgc acgtcatcga 114300 
ccatcggcag aggtgttgct taaccactct gtttlccaaa ctcttcccga tccalatcca 114360 
aatccaatgg aagttggaga ttaaaattca ttaagcctgt taataaaata ttgtaiaaat 114420 
tgtgtttata acgtataacc cgttaaggca aatagggtac aaacgcgcaa tgtlttgaaa 114480 
taclaatata aataacataa ccaatagaaa cttaatacag agtcacgccc catlacaaca 114540 
aggalaaaac acgggatcat tttcttaaca ttgtagtagc gctgaaaagc gtcccctccc 114600 
ccggctcaca gagctgctct Icggtgtagt tggglatacl ggtgcgcctc altlaatcgc 114660 
gatgtttlta atccaatgtt tgatatcggc cgttatattt tacatacaag tgaccaacgc 114720 
titgatcttc aagggcgacc acglgagcti gcaagttaac agcagtctca cgtctaicct 114780 
tattcccatg caaaatgata attatacaga gataaaagga cagcttgtct tlattggaga 114840 
gcaactaccl accgggacaa actatagcgg aacactggaa clgttatacg cggatacggt 114900 
ggcgttUgt Itccggtcag tacaaglaat aagaiacgac ggatgtcccc ggattagaac 114960 
gagcgctttt atttcgtgla ggtacaaaca Ucgtggcat talggtaact caacggatcg 115020 
galatcaaca gagccggalg ctggtglaat gllgaaaall accaaaccgg gaataaalga 115080 
tgciggtgtg tatgtactlc tlgttcggit agaccatagc agaiccaccg atggtttcat 115140 
tctlggtgta aatgtatata cagcgggctc gcatcacaac attcacgggg ttatctacac 115200 
tlclccalct ctacagaatg galattctac aagagccclt lllcaacaag clcglUglg 115260 
tgatttaccc gcgacaccca aagggtccgg tacclccctg tttcaacata (gcitgalcl 115320 
Icglgccggt aaatcgltag aggataaccc llggltacal gaggacgllg tlacgacaga 115380 
aaclaaglcc gllgltaagg aggggataga aaalcacgla lalccaacgg atalgtccac 115440 
gltacccgaa aagtccctta algatcctcc agaaaatcta cltalaatta ttcctatagi 115500 
agcglctglc atgalcclca ccgccatggt taltgllatl gtaalaagcg tlaagcgacg 1 15560 
tagaattaaa aaacatccaa ttlalcgccc aaatacaaaa acaagaaggg gcatacaaaa 115620 
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igcgacacca gaatccgatg Igatgtlgga ggccgccatt gcacaactag caacgattcg 115680 
cgaagaalcc cccccacatl ccgltgtaaa cccgtttgtt aaatagaact aattatcccg 115740 
gattttatat taaataaact aiatgcgtlt latttagcgt tttgaltacg cgttgtgata 115800 
tgaggggaag gatiaagaat ctcctaacta taagttaaca cgcccacatt tgggcgggga 115860 
Igttttatga agccttaaag gccgagctgg tatacacgag agcagtccat ggltttagac 115920 
ctcgggcgaa ttgcgfggtl ttaagtgact atattccgag ggtcgccigt aatatgggga 115980 
cagttaataa acctgtggtg .ggggtattga Iggggttcgg aattatcacg ggaacgtlgc 116040 
gtataacgaa tccggtcaga gcatccgtct tgcgatacga Igattttcac atcgatgaag 116100 
acaaacigga tacaaaclcc gtatalgagc ctlactacca ttcagatcal gcggagtctt 116160 
catgggtaaa tcggggagag tcttcgcgaa aagcgtacga tcataactca ccttatatal 116220 
ggccacgtaa tgattatgat ggatttttag agaacgcaca cgaacaccat ggggtgtata 116280 
atcagggccg tggtatcgat agcggggaac ggttaatgca acccacacaa atgtctgcac 116340 
aggaggatct iggggacgat acgggcatcc acgttatccc tacgttaaac ggcgatgaca 116400 
gacalaaaat tgtaaatgtg gaccaacgtc aatacggtga cgtgtttaaa ggagatctta 116460 
atccaaaacc ccaaggccaa agactcattg aggtgtcagt ggaagaaaat cacccgttta 116520 
ctttacgcgc accgattcag cggatttatg gagtccggta caccgagact tggagctttt 116580 
fgccgtcatt aacctgtacg ggagacgcag cgcccgccat ccagcatata tgtttaaaac 116640 
atacaacatg clltcaagac gtggtggtgg algtggaltg cgcggaaaat aclaaagagg 116700 
aicagttggc cgaaatcagt taccgltttc aaggtaagaa ggaagcggac caaccgtgga 116760 
ttgttgtaaa cacgagcaca ctgittgatg aactcgaatt agaccccccc gagattgaac 116820 
cgggtgtctt gaaagtaclt cggacagaaa aacaatactt ggglgtgtac atttggaaca 116880 
Igcgcggctc cgatggtacg tctacctacg ccacgttttt ggtcacctgg aaaggggatg 116940 
aaaaaacaag aaaccctacg cccgcagtaa ctcctcaacc aagaggggct gagtttcala 117000 
tgtggaatta ccactcgcal gtattttcag ttggtgatac gtttagcttg gcaatgeatc 117060 
ttcagtataa gatacatgaa gcgccattig atttgctgtt agagtggttg tatgtcccca 117120 
tcgatcctac atgtcaacca atgcggttat attctacgtg tttglatcal cccaacgcac 117180 
cccaatgcct ctctcaiatg aattccggtt gtacatttac ctcgccacat ttagcccagc 117240 
gtgttgcaag cacagtgtat caaaattgtg aacatgcaga taactacacc gcataltgtc 117300 
tgggaatatc tcatatggag cctagctttg gtclaatctt acacgacggg ggcaccacgt 117360 
taaagtttgt agalacaccc gagagtttgt cgggatiala cglitttgtg gtgtatltla 117420 
acgggcatgt tgaagccgta gcatacactg ttgiatccac aglagatcat tttgtaaacg 117480 
caaiigaaga gcgtggattt ccgccaacgg ccggtcagcc accggcgact actaaaccca 117540 
aggaaattac ccccgtaaac cccggaacgt caccacttct acgatatgcc gcatggaccg 117600 
gagggcttgc agcagtagta cttttatgtc tcgtaalatt tttaatctgt acggctaaac 117660 
gaatgagggt taaagcctat agggtagaca agtccccgta taaccaaagc atgtaltacg 117720 
ctggcctlcc aglggacgat llcgaggact cggaatctac ggatacggaa gaagagttlg 117780 
gtaacgcgal tggagggagt cacgggggtl cgagitacac ggtgtatata galaagaccc 117840 
ggtgalcacc gaaccggggc aacgtcgagc gtgtaaattl aaataaaaaa cagtacgctt 117900 
ttatccggtg tatgttitaa atttattiti Itttctatal aaagggatgg ggtgtcagga 117960 
tclclcgtgg gllcttggga clccaaggga cccgcagccc aggtacgcgl caaaaagcct 118020 
gtgacaaatt cccccggggc ggtcatalaa ttcggcgcgg atgcatttat tatcgggcga 118080 
caatccaata gtcggaagtc cggcglgtcc caaacagcac caatalgcca Icaalalcag 118140 
ccgcUgclg agctccagat gcgaltglgg atccggcatg cattgctcgc glaataacga 118200 
taacaccgct ctgcggatcg gcggaaccga gggtggacgl tglctatccg ctgcgagctc 118260 
cccgcacalc cglccgaagg cglcctttgc cctcccccac aaaclcgcgc acggtclcic 118320 
ggaggggctg tglataaaag ccicgtaggc clcggtagat atggcgcata gcgcggcggc 118380 
gaagtaccgt icggcglcgt tcalgagagc ccgglgcgcg gggglatcgl gtcglglgca 118440 
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gtaaagtccg gcatattcac cgcccgggtg ctcaccgcgg gatccgcaga gattcatacc 1I8S00 
acacggcccg (gtggggacc ccgtgggtta atggagacgt Icaaaccagc accctctacc 118560 
ctctaatatc cacaacaccc cactccccca cagacagaca tcaaaaaaag acacgagcca 118620 
aaccattgta tttatttata aagactacac gccatggggg ggcggtatat catgccggcg 118680 
cggggcitcg Iglcgacglc gcllccaatc tacacccccc tcgcccaacg cggtgagcgc 118740 
tttcgcggcc gtatattccg cggtttctgc acccgcgtat cgctcgalgg cacgctgggg 118800 
Ictctttggg gacggggtgt tgcacccatc cccgtctcga laacaatcgc cgggtacccc 118860 
gtctggttca caagaatcgg tgctctcctc tgattcticl (ccactataa agtcUcccc 118920 
glccgatgat tccgcgtcgg aatcccgaaa ttcaattaca tccgatggcg lagacccatc 118980 
atcgtcgcta tcgtcttcac caccaicatc agatacgtca cattccagtg cgctcctatg 119040 
caaaggaaca ttcggcgcct caatgaaccc gtcttccccc cgagggggtc gatgggacac 119100 
ttccattaaa gtagcgcgta agcactgcgt ctgggtgggt tgaagctgta acaattcctc 119160 
ccagcacgct aacglgggac gctgtctggt gcgacccatt agataaaagt cgaggcatat 119220 
gcgccgcaat ctfcgtgaat ctcgcgtgac gcgtcccgac gactgtgcaa lacataaaaa 119280 
aacacggttg atgtcclcaa cgagcctggc cggglggatc tcccaacccg gagtacaaaa 119340 
cgcgccgggg ccccgcgacg tatcccggcc gttcaggggt cctggtgcag atccatattc 119400 
catclttccg ttaacatcaa ccgalgcccc gggttttgac tcggacgagt cgccccgcgt 119460 
agccggtgag gtgcaaaaca tgtccttggg gccgtagtaa ccitttccct laaaaccgac 119520 
tcgacgctgt cgcgttatga atcggacgaa ccctgcacaa caaaacacac acccaaacgt 119580 
ttacatctat gaataaggcl acitgggtaa aatggcaatg ggggaltccg gggcgggaga 119640 
ccltcgattg ggttgccttt ataacaccaa aaaaaggggg ggcccgtgtg ttttttltta 119700 
tcacgtcaaa tcgattttaa aaagcctgcc gctccatitg gaatatatat attctgtgaa 119760 
aagcccgccc acaccccata aaaccgcgac atcgcgggaa cacgcgcgaa caagaaactc 119820 
tclccclctc Ictctctctc tctctatata tatatatata lagaaagaaa glgcgaacgg 119880 
tggttggaca catgccaaaa catgaaaacc catacagtga aaaaacggga agtgcgaatg 119940 
cagattaaaa gagtgtatcc gattggcgta caccacagac atgcggacgc ccaatttaac 120000 
cccccccttl ttcacccccc caccccaccc caticcaccc caggaagtgc gaatgggttt 120060 
acalgcclca gatatgaagt tcttcgactt gtttttgaat aaalltttlt gtgattttct 120120 
acaacggttt agagaattat ggttataaac atcggcgggg taccgcgccc cctccccatc 120180 
ggcggggtac cgcgccccct ccccatcggc ggggtaccgc gccccctccc catcggcggg 120240 
glaccgcgcc ccclccccat cggcggggta ccgcgccccc tccccatcgg cggggtaccg 120300 
cgccccctcc ccatcggcgg ggtaccgcgc cccctcccca tcggcggggt accgcgcccc 120360 
ctccccatcg gcggggtacc gcgccccclc cccalcggcg gggggUacg tgaacaccac 120420 
aaccccgtgt gtattttatg ggttalcgcg ggcttcgtgc cgcctgacat gataalcgtt 120480 
gggaggggtg gtggtglata cgcttgttga ttgagcgaac gtaatgacga cggagaggga 120540 
cccaaacaca ccgtcgacgt gcatttgatt aactagatgc cggatggglg gaaacaaccc 120600 
gtgttalata agatgttttg catgtgagac aaccccaatt gtgtltatgt atattatata 120660 
tcgtctgtag acacacgalg attggttgtt atttaaacal atgtaaatga aattcacatg 120720 
tctggtatcc ctlgttatga tgtlgtaagg tatgcggaaa tagacaccgg gcglacatcg 120780 
ccaaccagcg gtclclcctl aaacgcatac tatgglccal gaactlcccg cclcgaglct 120840 
cgtccaatca ctacatcgtc tlatcattaa gaalatitac acggtgacga cacggggagg 120900 
aaatatgcgg Icgagggggg ggcacaacac gttttaagla ctgltggaac tccctcacca 120960 
accgcaaycg caalcclUg aaggctgcga gagcgttlgg aaaactcggg lacglclaaa 121020 
ttcaccccag ygcgatggal acgccgccga Igcagcgcic tacaccccaa cgcgcggggi 121080 
cgcclgatac tUggagtIa atggacctgt tggacgcggc cgccgcggcc gccgaacaca 121140 
gggcccgggi ggtcacctcg agtcagcctg acgatctact alttggagag aacggggtca 121200 
tggtgggacg ggaacalgag alcgtltcaa ttccciccgt atcgggactl caaccagaac 121260 
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ccagaacgga agatgttggc gaagagctaa cacaagacga ctacglatgc gaggacgglc 121320 
aggatctaay gggctcgcct gtaalcccgc (ggccgaggt citccacacc cgattctcgg 121380 
aggccggcgc gcgagaacca acaggagccg atcgctccct cgagacagtc tctctcggaa 121440 
cgaagcttgc lagglctcca aaaccaccga tgaacgatgg ggaaacgggc agaggtacga 121500 
cccctccgit cccgcaggcc ttclcccctg tatcccccgc gtctccigtt ggagacgccg 121560 
ccgggaacga tcaacgggaa gaccagcggt ctataccccg acaaacgacg agaggaaatt 121620 
caccaggttt gccg(cggtg gtccatcgag acagacaaac tcagtccatc tcgggtaaaa 121680 
agccgggcga Igagcaagcg ggtcatgcgc algcatcggg ggacggagta gttctccaga 121740 
aaactcaacg gcccgctcag ggaaagagcc cgaagaaaaa gactttgaag gtlaaggtcc 121800 
cactcccggc gcggaaaccc ggtggacctg iacccggccc ggttgagcaa ttgtaccacg 121860 
tcctitcgga cagcgttccc gctaaggggg caaaggcgga cctgccgUt gagaccgatg 121920 
atacccgccc aaggaaacat gatgcccggg glataacacc tcgcgtccct ggacgttcgt 121980 
cggggggcaa acctagagcg tttltggccc tgccgggaag atcccacgca ccagacccga 122040 
ttgaggatga cagcccggtg gagaaaaagc caaagagtcg tgaglttglt tcgtcttcat 122100 
cctcttcctc gtcgtgggga tcgtcatcgg aggatgaaga cgatgaaccc cggcgcgttt 122160 
cggtgggaag tgaaactaca ggcagcaggt ccggacgcga acacgcccct tccccgtcaa 122220 
attcggatga ttcggactca aatgatggtg ggtcgacgaa acaaaatatc caaccgggat 122280 
alcgatccat cagcggtccc gatccgagga Itcgtaagac caaacgtctt gcgggggaac 122340 
cggggcgcca gagacagaaa tcattttccc tgccgcgatc cagaaccccg ataaltcccc 122400 
cggtgtcggg gccgctcatg atgcccgacg gaagcccttg gcccggatcg gcgcccclcc 122460 
catccaacag ggtgcggttt ggaccgtccg gggagaccag agagggtcac tgggaggatg 122520 
aggctgtgag agcggcgcgg gctcgttacg aggcctcaac tgaacccgyg ccgctttacg 122580 
Igccggagtt gggagatccg gctagacagt accgcgcgct gattaacctg atctactgtc 122640 
cagacagaga ccctalagca tggctccaga accccaagct gaccggtgtc aactcggccc 122700 
tgaaccagtl ctaccaaaag ctgttgccac cgggacgggc gggiaccgcc gttacgggga 122760 
gcgtagcgtc tcccgttccg catgtaggcg aagccatggc cacgggggag gccctctggg 122820 
ctctccccca cgcggccgcg gccgiggcta tgagccgtcg gtacgaccgg gcccaaaaac 122880 
actttatcct acagagtctc cgcagagcct ttgccggcat ggcatacccc gaggcaacgg 122940 
gctccagtcc ggcggcgcgg atctcccgcg gtcacccttc tccaacaacc ccggccacac 123000 
agacicccga ccclcagccg tcggccgccg cgcgctctct ttctgtgtgt ccaccggatg 123060 
atcgttlacg aactccgcgc aagcgcaagt cccagccagt cgagagcaga agcclcctcg 123120 
acaagatlag ggagacaccc gtcgcggacg cccgggttgc agacgatcat gtgglttcca 123180 
aggccaagag gcggglatcc gagcccgtga ccatcacctc gggccctgtg gtggatcccc 123240 
ccgccgtaat aacgatgcca cttgacggac cggccccaaa cgggggaltl cggcgtattc 123300 
cccggggggc cctgcatacc ccgglcccgi cggaccaggc tcgcaaggcg tactgtaccc 123360 
ccgaaaccat cgcccgtctg gtcgacgacc cattglttcc cacggcctgg cgccctgcgc 123420 
taagctttga Icccggcgcc ttggcggaaa tcgccgctcg gcgtccgggc ggaggagacc 123480 
gacggtttgg tccacccagc ggagtggagg cgctgcgacg gaggtgcgcc tggalgcggc 123540 
agatcccaga cccggaggat gtgaggcttc tgatcatcta cgatccgtlg cccggagagg 123600 
acalcaacgg ccccctcgag agcaccclcg cgacagalcc gggaccgtca tggagtccat 123660 
cccgaggggg actgtctgtg gtcctggcag ccctgagfaa ccggtlgtgc ctgccgagca 123720 
clcalgcctg ggccgggaac tggaccggcc cgccggacgl gtccgctllg aacgcccggg 123780 
gcgttltall actgtcgacc cgagacctgg cctttgccgg ggccgtcgag tatclaggci 123840 
cgcggtlggc clctgcccgg cgccggltgc tggtgtigga cgcgglggcc clcgagaggi 123900 
ggcccgggga tggacccgct ttgtctcagt atcacgtgta cgtccgggcc ccggcgcgac 123960 
cggacgccca ggccglcglc cgatggccag actcggcggt cacagaagga clcgcccggg 124020 
ccgtgtttgc atcglcgcgc acctttgggc cagcgagttt tgclcglatc gagaclgcgl 124080 
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ttgccaacct glacccgggc gaacaacccc tgtgtllgtg ccgcggtggg aacglcgcat 124140 
acaccgtgtg tacccgcgcg ggccccaaga cccgcgtccc cctgtcgccc cgtgaalacc 124200 
ggcagtacgt gctgccgggt ttlgacggtl gcaaggaccl cgcgcgacag Ictcgggglc 124260 
tggggclcgg ggcagccgac tttgtggacg aggcggcaca tagccaccgc gcagcaaacc 124320 
gatggggcct gggtgccgcg cttcgacccg tcttccttcc cgagggacgg agaccggggg 124380 
ccgccgggcc ggaggccggc gacglaccca cclgggcgag gglgtltlgc cgccacgccc 124440 
tgctggaacc cgaccctgcc gcggaaccac Icglgcttcc acccgtggcc gglcggtcgg 124500 
tggcgctgta tgcgtcggcg gacgaggctc ggaatgccct ccccccgatt cccagagtaa 124560 
tgtggccgcc cggltltggg gccgcggaga cggtgtlgga ggggagcgac ggaacacggl 124620 
tcgcgttcgg acaccacggg ggctcggaac ggccggcaga aacccaggcg gggcgacagc 124680 
ggcgcaccgc agacgacaga gaacacgctt tggagccgga cgattgggag gtggggtglg 124740 
aagacgcgtg ggacagcgag gaggggggcg gggacgacgg ggacgcaccg ggglcatcct 124800 
ttggggtgag cgtcgtgtcg gtggccccgg gtgtgctgcg agaccgccgg gtgggctygc 124860 
gcccggcggt caagglggag clgllglccl cgtcctcglc ctccgaggac gaggacgatg 124920 
tgtggggagg gcgcgggggg aggagccccc cgcagagtcg ggggtgacgg agtcccctcc 124980 
Itttctcglg agcgccacyg gcgcgcggac tgtltgttgt ttgtiaataa aagcggaacg 125040 
gtttltatga aaaaagtgtc tgtctgtclg tgcgggcggg cgacgggcgg gclggtcgga 125100 
ccccccccga aaalaacccc ccccggtttc tgggcgcccg gcggaccccg ggggggg 125157 


<210>3 
<211>25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificiai Sequence: PCR primer used for detecting a mutation of the 560th nucleotide of a 
varicella vaccine virus 

<400> 3 

tcgtttactg ctcggatggc gaccg 25 

<210>4 
<211>25 
<212> DNA 

<213> Artificiai Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer used for detecting a mutation of the 560th nucleotide of a 
varicella vaccine virus 

<400> 4 

gtgtttatgt atcagcatac agagc 25 

<210>5 
<211>25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer used for detecting a mutation of the 5745th nucleotide of a 
varicella vaccine virus 

<400> 5 
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attgtatgca tgcgattgct atcgc 25 

<210>6 
<211>25 
5 <212>DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting a mutation of the 5745th nucleotide of a 
10 varicella vaccine virus 

<400> 6 

ggtcttccac tttaaagggg tttgc 25 

15 <210>7 
<211>25 
<212> DNA 

<213> Artificial Sequence 
20 <220> 

<223> Description of Artificial Sequence: PGR primer used for detecting a mutation of the 26125th nucleotide of a 
varicella vaccine virus 

<400> 7 

25 gaatcattag tatatatttt tctgc 25 

<210>8 
<211>25 
<212> DNA 
30 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting a mutation of the 26125th nucleotide of a 
varicella vaccine virus 

35 

<400> 8 

tgttcagagg ggatgaatcg ttgcg 25 

<210>9 
40 <211>25 
<212> DNA 

<213> Artificial Sequence 
<220> 

45 <223> Description of Artificial Sequence: PGR primer used for detecting a mutation of the 941 67th nucleotide of a 

varicella vaccine virus 

<400> 9 

cgatcacgtc gctcacatcc aaccc 25 

50 

<210> 10 
<211>25 
<212> DNA 

<213> Artificial Sequence 

55 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting a mutation of the 94167th nucleotide of a 
varicella vaccine virus 
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<400> 10 

atggcagaag aaacacgtat tgccg 25 
<210> 11 <211>25 

5 

<212> DNA 

<213> Artificial Sequence 

<220> 

10 <223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 105356th, 105544th, 

124353rd and 124541st nucleotides of a varicella vaccine virus 

<400> 1 1 

gaggacaaca gctccacctt gaccg 25 

15 

<210>12 
<211>25 
<212> DNA 

<213> Artificial Sequence 

20 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 105356th, 105544th, 
124353rd and 124541st nucleotides of a varicella vaccine virus 

25 <400> 12 

gagtaatgtg gccgcccggt tttgg 25 

<210> 13 
<211>25 
30 <212>DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 105705th, 106262nd, 
35 1 23635th and 1 241 92nd nucleotides of a varicella vaccine virus 

<400> 13 

ccaaaaccgg gcggccacat tactc 25 

40 <210>14 
<211>25 
<212> DNA 

<21 3> Artificial Sequence 
45 <220> 

<223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 105705th, 106262nd, 
123635th and 124ig2nd nucleotides of a varicella vaccine virus 

<400> 14 

50 attactgtcg acccgagacc tggcc 25 

<210> 15 
<211>18 

<212> DNA 
55 <2 1 3> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 107136th, 107252nd, 
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122645th and 122761st nucleotides of a varicella vaccine vims 
<400> 15 

gatcaaagct tagcgcag 1 8 

5 

<210> 16 
<211>18 

<212> DNA 

<213> Artificial Sequence 

10 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 107136th, 107252nd, 
122645th and 122761st nucleotides of a varicella vaccine virus 

15 <400> 16 

cctalagcat ggctccag 1 8 

<210> 17 
<211>25 
20 <212>DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 1081 1 1st and 121786th 
25 nucleotides of a varicella vaccine virus 

<400>17 

aagggcttcc gtcgggcatc atgag 25 

30 <210> 18 

<211>25 
<212> DNA 

<213> Artificial Sequence 
35 <220> 

<223> Description of Artificial Sequence: PGR primer used for detecting mutations of the 1081 1 1st and 121786th 
nucleotides of a varicella vaccine virus 

<400> 18 

^ tcgggtaaaa agccgggcga tgagc 25 
Claims 

45 1. A method for the quality control of an attenuated varicella live vaccine, which comprises subjecting the genomic 
DNA of a sample varicella vaccine virus to sequence analysis and confinning that the genomic DNA of said sample 
varicella vaccine virus conserves without suffering mutation the following 5 nucleotides: 

the 5,745th G, the 105.356th G, the 105,544th G, the 106,262nd G and the 107,252nd G. 

50 

wherein the nucleotide numbers are in accordance with the nucleotide numbering system of the nucleotide sequence 
of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1 . 

2. The method according to claim 1 , wherein the conservation of said 5 nucleotides combination is conflnfned by an 
55 RFLP analysis using the following primers: 

a pair of primers of SEQ ID NOs: 5 and 6 with respect to the confinnation of the 5,745th G; 

a pair of primers of SEQ ID NOs: 1 1 and 1 2 with respect to the confinnation of the 1 05,356th G and the 1 05.544th 
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G; 

a pair of primers of SEQ ID NOs: 13 and 14 with respect to the confirmation of the 106,262nd C; and 
a pair of primers of SEQ ID NOs: 15 and 16 with respect to the confimfiation of the 107,252nd C. 

5 3. The method according to claim 1 or 2, which further comprises confimiing that the genomic DNA of said sample 
varicella vaccine virus conserves without suffering mutation the following 4 nucleotides: 

the 122.645th G, the 123,635th G, the 124.353rd C and the 124,541st G, 

10 wherein the nucleotide numbers are in accordance with the nucleotide numbering system of the nucleotide sequence 
of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1. 

4. The method according to claim 3, wherein the conservation of said 4 nucleotides is confinned by an RFLP analysis 
using the following primers: 

15 

a pair of primers of SEQ ID NOs: 1 1 and 1 2 with respect to the confirmation of the 1 24,353rd C and the 1 24,541 st 
G; 

a pair of primers of SEQ ID NOs: 13 and 14 with respect to the confirmation of the 123,635th G; and 
a pair of primers of SEQ ID NOs: 15 and 16 with respect to the confirmation of the 122,645th G. 

20 

5. The method according to any one of claims 1 to 4, which further comprises confimiing that the genomic DNA of 
said sample varicella vaccine vims conserves without suffering mutation the following 49 nucleotides: 

the 560th C, the 703rd Y. the 763rd Y, the 2.515th Y, the 10,900th Y, the 12,779th Y, the 19,431st Y, the 
25 26,125th G. the 31 ,732nd Y, the 38,036th Y, the 39.227th K, the 58,595th R, the 59,287th R, the 64,067th R, 

the 71 ,252nd Y. the 82,225th R, the 84,091st R, the 87.280th R, the 87,306th Y, the 89,734th R, the 90,535th 
R, the 94,167th C. the 97,748th R, the 97,796th Y, the 101,089th R. the 105,169th R, the 105,310th R, the 
1 05,705th 0, the 1 06,71 0th R, the 1 07,1 36th C. the 1 07,599th R, the 1 07.797th R. the 1 08, 1 1 1 st C, the 1 08,838th 
R, the 109.137th R. the 109,200th R, the 111,650th R, the 118,247th Y, the 120,697th Y, the 120.760th Y, the 
30 1 21 ,059th Y, the 1 21 .786th G. the 1 22,1 00th Y, the 1 22,298th Y, the 1 22,761 st G. the 1 23, 1 87th Y, the 1 24,1 92nd 

G, the 124.587th Y and the 124,728th Y, 

wherein: 

35 the nucleotide numbers are in accordance with the nucleotide numbering system of the nucleotide sequence 

of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1, 
R represents A or G, 
Y represents C or T, and 
K represents G or T. 

40 

6. The method according to claim 5, wherein the conservation of the 560th C. the 26,125th G, the 94,167th C, the 
105,705th C, the 107.136th C, the 108,111st C, the 121,786th G, the 122,761st G and the 124,192nd G among 
said 49 nucleotides is confirmed by an RFLP analysis using the following primers: 

45 a pair of primers of SEQ ID NOs: 3 and 4 with respect to the confirmation of the 560th 0; 

a pair of primers of SEQ ID NOs: 7 and 8 with respect to the confinnation of the 26,125th G; 

a pair of primers of SEQ ID NOs: 9 and 10 with respect to the confirmation of the 94,167th C; 

a pair of primers of SEQ I D NOs: 1 3 and 1 4 with respect to the conf imnation of the 1 05,705th C and the 1 24, 1 92nd 

G; 

50 a pair of primers of SEQ I D NOs: 1 5 and 1 6 with respect to the confimfiation of the 1 07, 1 36th C and the 1 22.761 st 

G; and 

a pair of primers of SEQ ID NOs: 1 7 and 1 8 with respect to the confirmation of the 1 08, 1 1 1 st C and the 1 2 1 .786th 
G. 

55 7. The method according to any one of claims 1 to 6, which further comprises confimiing deletion mutations In two 

origins of replication of the genomic DNA of said sample varicella vaccine virus, 

wherein said two origins of replication are a region corresponding to the 1 10,087th to 1 10,350th nucleotides of the 
sense strand of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1 and a region corresponding 
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to the 11 9,547th to 1 1 9,810th nucleotides of the genomic DNA of the antisense strand of said Dumas strain, and 
wherein said deletion mutations occur with respect to segments each having a nucleotide sequence of ATATATATA 
arranged in the direction of from the 5' end to the 3' end. said segments being a segment corresponding to the 
11 0,21 9th tol 1 0,227th nucleotides of the sense strand of the genomic DNA of said Dumas strain and a segment 
5 corresponding to the 1 1 9,670th to 1 1 g,678th nucleotides of the antisense strand of the genomic DNA of said Dumas 

strain. 

8. The method according to any one of claims 1 to 7, which further comprises confirming that the repetitive sequence 
of one whole R1 region of the genomic DNA of said sample varicella vaccine virus is a nucleotide sequence of 

10 abbabba'bbb'abababx an-anged in the direction of from the 5' end to the 3' end, 

wherein: 

a represents a nucleotide sequence of 
15 GGACGCGATCGACGACGA; 

a' represents a nucleotide sequence of 
GGACGCGATTGACGACGA; 

20 

b represents a nucleotide sequence of 

GGGAGAGGCGGAGGA; 

25 b' represents a nucleotide sequence of GGACGCGGCGGAGGA; and 

X represents a nucleotide sequence of GGA, 

wherein said whole R1 region Is a region con^esponding to the 13,937th to 14,242nd nucleotides of the genomic 
DNA of the varicella virus Dumas strain of SEQ ID NO: 1 . 

30 

9. The method according to any one of claims 1 to 8, which further comprises confirming that the repetitive sequence 
of each of two whole R4 regions of the genomic DNA of said sample varicella vaccine virus is a nucleotide sequence 
of aaaaaaaaaaaax an^anged in the direction of from the 5' end to the 3' end, 

wherein: 

35 

a represents a nucleotide sequence of 

CCCCGCCGATGGGGAGGGGGCGCGGTA; and 
40 X represents a nucleotide sequence of 

CCCCGCCGATG, 

wherein said two whole R4 regions are a region corresponding to the 109,762nd to 109,907th nucleotides of the 
45 sense strand of the genomic DNA of the varicella virus Dumas strain of SEQ ID NO: 1 and a region con-esponding 

to the 1 19,990th to 120,135th nucleotides of the antisense strand of the genomic DNA of said Dumas strain. 


Patentanspruche 

50 

1. Verfahren zur Qualitatskontrolle eines abgeschwachten Varicella-Lebendimpfstoffs, umfassend das Durchfuhren 
einer Sequenzanalyse mit der genomischen DNA einer Probe des Varicella-lmpfstoffvirus und Bestatigen, dass die 
genomische DNA der Probe des Varicella-lmpfstoffvirus die folgenden 5 Nucleotide ohne Mutation konserviert: 

55 das 5745. G, das 1 05356. C, das 1 05544. G, das 1 06262. C und das 1 07252. C; 

wobei die Nucleotidnummern dem Nucleotidnummerierungssystem der Nucleotidsequenz der genomischen DNA 
des Varicellavinjs-Dumas-Stamms der SEQ ID Nr. 1 entsprechen. 
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Vertahren gemaB Anspruch 1, wobei die Konservierung der Kombination von 5 Nucleotlden durch eine RFLP- 
Analyse unter Verwendung der folgenden Primer bestatigt wird: 

ein Paar von Primem der SEQ ID Nr. 5 und 6 zur Bestatigung des 5745. G; 

ein Paar von Primem der SEQ ID Nr. 1 1 und 12 zur Bestatigung des 105356. C und des 105544. G; 

ein Paar von Primem der SEQ ID Nr. 13 und 14 zur Bestatigung des 106262. C; und 

ein Paar von Primern der SEQ ID Nr. 15 und 16 zur Bestatigung des 107252. C. 

Verfahren gemaB Anspruch 1 oder 2, das weiterhin Folgendes umfasst: 

Bestatigen, dass die genomische DNA der Probe des Varicella-lmpfstoffvirus die folgenden 4 Nucleotide ohne 
Mutation konserviert: 

das 122645. G, das 123635. G, das 124353. 0 und das 124541. G; 

wobei die Nucleotidnummem dem Nucleotidnummerierungssystem der Nucleotidsequenz der genomischen DNA 
des Varicellavirus-Dumas-Stamms der SEQ ID Nr. 1 entsprechen. 

Verfahren gemal3 Anspruch 3. wobei die Konservierung der 4 Nucleotide durch eine RFLP-Analyse unter Verwen< 
dung der folgenden Primer bestatigt wird: 

ein Paar von Primem der SEQ ID Nr. 11 und 12 zur Bestatigung des 124353. C und des 124541. G; 
ein Paar von Primem der SEQ ID Nr. 13 und 14 zur Bestatigung des 123635. G; und 
ein Paar von Primem der SEQ ID Nr. 15 und 16 zur Bestatigung des 122645. G. 

Verfahren gema3 einem der Anspruche 1 bis 4, das weiterhin Folgendes umfasst: Bestatigen, dass die genomische 
DNA der Probe des Varicella-lmpfstoffvirus die folgenden 49 Nucleotide ohne Mutation konserviert: 

das 560. C, das 703. Y, das 763. Y, das 2,515. Y, das 10,900. Y, das 12,779. Y, das 19,431. Y, das 26,125. 
G, das 31 ,732. Y, das 38.036. Y, das 39,227. K. das 58,595. R, das 59.287. R, das 64,067. R, das 71 ,252. Y, 
das 82,225. R, das 84,091 . R, das 87,280. R, das 87.306. Y. das 89,734. R. das 90.535. R, das 94,167. C, das 
97,748. R. das 97,796. Y. das 101,089. R. das 105,169. R, das 105,310. R, das 105,705. C, das 106.710. R. 
das 1 07.1 36. C, das 1 07.599. R, das 1 07,797. R, das 1 08,1 1 1 . C, das 1 08.838. R, das 1 09, 1 37. R. das 1 09,200. 
R, das 111,650. R, das 118,247. Y, das 120,697. Y, das 120,760. Y, das 121,059. Y, das 121.786. G, das 
1 22,1 00. Y, das 1 22.298. Y, das 1 22,761 . G, das 1 23.1 87. Y. das 1 24.1 92. G. das 1 24.587. Y und das 1 24,728. Y; 

wobei die Nucleotidnummem dem Nucleotidnummerierungssystem der Nucleotidsequenz der genomischen DNA 
des Varicellavirus-Dumas-Stamms der SEQ ID Nr. 1 entsprechen; 
R fur A Oder G steht; 
Y fur C Oder T steht; und 
K fur G Oder T steht. 

Verfahren gemaB Anspruch 5. wobei die Konservierung des 560. C, des 26,125. G. des 94,167. C, des 105,705. 
C, des 107,136. C, des 108,11 1. C, des 121,786. G. des 122,761. G und des 124,192. G unter den 49 Nucleotiden 
durch eine RFLP-Analyse unter Venwendung der folgenden Primer bestatigt wird: 

ein Paar von Primern der SEQ ID Nr. 3 und 4 zur Bestatigung des 560. C; 

ein Paar von Primem der SEQ ID Nr. 7 und 8 zur Bestatigung des 26,125. G; 

ein Paar von Primem der SEQ ID Nr. 9 und 10 zur Bestatigung des 94.167. C; 

ein Paar von Primem der SEQ ID Nr. 13 und 14 zur Bestatigung des 105,705. C und des 124,192. G; 

ein Paar von Primem der SEQ ID Nr. 15 und 16 zur Bestatigung des 107,136. C und des 122,761. G; und 

ein Paar von Primern der SEQ ID Nr. 17 und 18 zur Bestatigung des 108,1 1 1 . C und des 121 ,786. G. 

Verfahren gemaB einem der Anspruche 1 bis 6, das weiterfiin Folgendes umfasst: Bestatigen von Deletionsmuta- 
tionen in zwei Replikationsstartpunkten der genomischen DNA der Probe des Varicella-lmpfstoffvims; 
wobei die zwei Replikationsstartpunkte einen Bereich, der dem 1 10087. bis 1 10350. Nucleotid des Sense-Strangs 
der genomischen DNA des Varlcellavirus-Dumas-Stamms der SEQ ID Nr. 1 entspricht, bzw. einen Bereich, der 
dem 1 1 9547. bis 1 1 981 0. Nucleotid der genomischen DNA des Antisense-Strangs des genannten Dumas-Stamms 
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entspricht, bilden; und 

wobei die Deletionsmutatlonen In Bezug auf Segmente stattfinden, die jewells die Nucleotidsequenz ATATATATA 
aufweisen, die in Richtung vom 5'-Ende zum 3'-Ende angeordnet ist, wobei es stch bei den Segmenten urn ein 
Segment, das dem 1 1 021 9. bis 1 1 0227. Nucleotid des Sense<Strangs dergenomischen DN A des genannten Dumas- 
5 Stamms entspricht, und ein Segment, das dem 1 1 9670. bis 1 19678. Nucleotid des Antlsense-Strangs der genomi- 

schen DNA des genannten Dumas-Stamms entspricht, handelt. 

8. Verfahren gemafB einem der Anspruche 1 bis 7, das weiterhin Folgendes umfasst: Bestatigen, dass die repetitive 
Sequenz eines ganzen Rl-Bereichs der genomischen DNA der Probe des Varicella-lmpfstoffvirus die Nucleotid- 

10 sequenz abbabba'bbb'abababx ist, die in Richtung vom 5'-Ende zum 3'-Ende angeordnet ist; 

wobei a der Nucleotidsequenz 

GGACGCGATCGACGACGA 

IS entspricht, a' der Nucleotidsequenz 

GGACGCGATTGACGACGA 

entspricht. b der Nucleotidsequenz 

20 

GGGAGAGGCGGAGGA 
entspricht, b' der Nucleotidsequenz 
25 GGACGCGGCGGAGGA 

entspricht und x der Nucleotidsequenz GGA entspricht, 

wobei der ganze R1-Bereich ein Bereich ist, der dem 13937. bis 14242. Nucleotid der genomischen DNA des 
Varicellavtrus-Dumas-Stamms der SEQ ID Nr. 1 entspricht. 

30 

9. Verfahren gemaB einem der Anspruche 1 bis 8, das weiterhin Folgendes umfasst: Bestatigen, dass die repetitive 
Sequenz jedes der beiden ganzen R4-Berelche der genomischen DNA der Probe des Varicella-lmpfstoffvirus die 
Nucleotidsequenz aaaaaaaaaaaax ist, die in Richtung vom 5'-Ende zum 3'-Ende angeordnet ist; 

wobei a der Nucleotidsequenz 

35 

CCCCGCCGATGGGGAGGGGGCGCGGTA 
entspricht und x der Nucleotidsequenz 
40 CCCCGCCGATG 
entspricht; 

wobei es sich bei den beiden ganzen R4-Bereichen um einen Bereich, der dem 109762. bis 109907. Nucleotid des 
Sense-Strangs der genomischen DNA des Varicellavirus-Dumas-Stamms der SEQ ID Nr. 1 entspricht, und einen 
45 Bereich, der dem 1 1 9990. bis 1 201 35. Nucleotid des Antisense-Strangs der genomischen DNA des Varicellavirus- 

Dumas-Stamms der SEQ ID Nr. 1 entspricht, handelt. 

Revendications 

50 

1. Proced6 pour regler la quality d'un vaccin de virus vivant de varicelle att6nu6e, dans lequel on soumet I'ADN 
genomique d'un virus de vaccin de varicelle echantlllon a une analyse de sequence et on conflrme que I'ADN 
genomique du virus de vaccin de varicelle echantillon conserve, sans souffrir de mutation, les cinq nucleotides 
suivants : 

55 

le 5 7456me G, le 105 3566me C, le 105 5446me G, le 106 2626me C et le 107 2526me C, 

les numeros des nucleotides etant conformes au systeme de num^rotation des nucleotides de la sequence de 

nucleotides de I'ADN genomique de la souche Dumas de virus de la varicelle ayant i'identif icatlon de sequence 
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n' 1. 

2. Proc^de suivant la revendication 1 , dans lequel on confimne la conservation de la comblnaison de 5 nucleotides 
par une analyse RFLP en utilisant les amorces sulvantes : 

5 

une paire d'amorces d'identif ication de sequences n' 5 et 6 pour ce qui conceme la confirmation du 5 745§me G ; 
une paire d'amorces d'identif ication de sequences n* 11 et 12 pour ce qui conceme la confirmation du 105 
356eme C et du 105 544eme G ; 

une paire d'amorces d'identification de sequences n' 13 et 14 pour ce qui conceme la confinnation du 106 
10 262eme C ; 

et 

une paire d'amorces d'identification de sequences n* 15 et 16 pour ce qui conceme la confinnation du 107 
252eme C. 

15 3. Precede suivant la revendication 1 ou 2, qui comprend en outre la conflmiation que I'ADN g6nomique du virus de 
vaccin de varicelle ^chantillon conserve, sans souffrir de mutation, les 4 nucleotides suivants : 

ie 122 645eme G, le 123 635eme G, le 124 353dme C et ie 124 5416me G. 

les num^ros des nucleotides etant conformes au syst^me de numerotatlon des nucleotides de la sequence de 
20 nucleotides de I'ADN genomique de la souche Dumas de virus de la varicelle ayant Tldentificatlon de sequence 

n'1. 

4. Precede suivant la revendication 3. dans lequel on confirme la conservation des 4 nucleotides par une analyse 
RFLP en utilisant les amorces sulvantes : 

25 

une paire d'amorces d'identification de sequences n' 11 et 12 pour ce qui conceme la confirmation du 124 
353eme C et du 124 541 eme G ; 

une paire d'amorces d'identification de sequences n' 13 et 14 pour ce qui conceme la confirmation du 123 
635eme G ; 
30 et 

une paire d'amorces d'identification de sequences n' 15 et 16 pour ce qui conceme la confirmation du 122 
645eme G. 

5. Procede suivant Tune quelconque des revendications 1 a 4, qui comprend en outre la confirmation que I'ADN 
35 genomique du vims de vaccin de varicelle echantillon conserve, sans souffrir de mutation, les 49 nucleotides 

suivants : 

le 560eme C. le 703eme Y. le 763eme Y. le 2 515eme Y. le 10 900eme Y. le 12 779eme Y, le 19 43ieme Y, 
le 26 125eme G. le 31 732eme Y, le 38 036eme Y, le 39 227eme K. le 58 595eme R, le 59 287eme R, le 64 

40 067eme R. le 71 252eme Y, le 82 225eme R, le 84 091 eme R, le 87 280eme R, le 87 306eme Y, le 89 734eme 

R, le 90 535eme R, le 94 167eme C. le 97 748eme R, le 97 796eme Y, le 101 089eme R, le 105 169eme R. 
le 105 310eme R, le 105 705eme C, le 106 710eme R, le 107 136eme C. le 107 599eme R, le 107 797eme R, 
le 1 08 1 1 1 eme C, le 1 08 838eme R, le 1 09 1 37eme R, le 1 09 200eme R. le 1 1 1 650eme R, le 1 1 8 247eme Y, 
le 120 697eme Y, le 120 760eme Y, le 121 059eme Y, le 121 786eme G, le 122 lOOeme Y, le 122 298eme Y, 

45 le 122 76ieme G, le 123 187eme Y, le 124 192eme G, le 124 587eme Y et le 124 728eme Y, 

dans lequel : 

les numeros des nucleotides etant confomries au systeme de numerotation des nucleotides de la sequence de 
50 nucleotides de I'ADN genomique de la souche Dumas de virus de la varicelle ayant I'identification de sequence 

n'1. 

R represente A ou G, 
Y represente C ou T, et 
K represente G ou T. 

55 

6. Precede suivant la revendication 5, dans lequel on confimie la conservation du 560eme C, du 26 125eme G, du 
94 167eme C, du 105 705eme C, du 107 136eme C. du 108 1 Heme C, du 121 786eme G, du 122 761 eme G et 
du 124 192eme G parmi les 49 nucleotides par une analyse RFLP en utilisant les amorces sulvantes : 
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une paire d'amorces d'identlfication de sequences n* 3 et 4 pour ce qui concerne (a confirmation du 560§me C ; 
une paire d'amorces d'identif ication de sequences n* 7 et 8 pour ce qui concerne la confirmation du 26 1 25eme G ; 
une paire d'amorces d'identiflcation de sequences n* 9 et 1 0 pour ce qui conceme la conf imiation du 94 1 67dme 
C; 

une paire d'amorces d'identlfication de sequences n* 13 et 14 pour ce qui conceme la conflmrtation du 105 
705eme C et du 124 1926me G ; 

une paire d'amorces d'identlfication de sequences n' 15 et 16 pour ce qui conceme la confimiatlon du 107 
136eme Get du 122 761 6me G ; et 

une paire d'amorces d'identlfication de sequences n' 17 et 18 pour ce qui conceme la confirmation du 108 

IHemeCetdu 121 7866me G. 

Precede suivant I'une quelconque des revendications 1 ^ 6, qui comprend en outre la confirmation de mutations 
de d§l6tion dans deux origlnes de replication de I'ADN genomique du virus de vaccin de varicelle echantillon, 
dans lequel deux origlnes de replication sont une region allant du 1 10 0876me au 1 10 350eme nucleotides du brin 
signifiant de I'ADN genomique de la souche de Dumas du virus de la varicelle ayant Tidentlfication de sequence n" 
1 et une region allant du 119 547eme au 119 BlOeme nucleotides de I'ADN genomique du brin antisens de la 
souche de Dumas, et 

dans lequel des mutations par deletion se produlsent par rapport a des segments ayant chacun une sequence de 
nucleotides constitute de ATATATATA, disposee dans le sens allant de I'extremite 5' k I'extremite 3'. ies segments 
ayant un segment allant du 1 1 0 21 9eme au 1 1 0 227eme nucleotides du brin signifiant de I'ADN g6nomique de la 
souche de Dumas et un segment allant du 119 670eme au 119 678eme nucleotides du brin antisens de I'ADN 
genomique de la souche de Dumas. 

Procede suivant Tune quelconque des revendications 1 k 7, qui comprend en outre la confimiatlon que la sequence 
de repetition d'une region R1 complete de I'ADN genomique du virus du vaccin de la varicelle echantillon est une 
sequence de nucleotides de abbabba'bbb'abababx disposee dans le sens allant de I'extremite 5' a I'extremite 3', 
dans lequel : 

a represente une sequence de nucleotides constituee de GGACGCGATCGACGACGA ; 
a' represente une sequence de nucleotides constituee de GGACGCGATTGACGACGA ; 
b represente une sequence de nucleotides constituee de GGGAGAGGCGGAGGA ; 
b' represente une sequence de nucleotides constituee de GGACGCGGCGGAGGA ; et 
X represente une sequence de nucleotides constituee de GGA, 

dans lequel la region R1 complete est une region allant du 1 3 937eme au 1 4 242eme nucleotides de I'ADN genomique 
de la souche de Dumas du virus de la varicelle de Tidentification de sequence n' 1 . 

Procede suivant I'une quelconque des revendications 1 a 8, qui comprend en outre la confirmation que la sequence 
de repetition de chacune des deux regions R4 completes de I'ADN genomique du virus de vaccin de varicelle 
echantillon est une sequence de nucleotides constituee de aaaaaaaaaaaax, disposee dans le sens allant de Tex- 
tremite 5' a I'extremite 3', 
dans lequel : 

a represente une sequence de nucleotides constituee de CCCCGCCGATGGGGAGGGGGCGCGGTA ; et 
X represente une sequence de nucleotides constituee de CCCCGCCGATG, 

dans lequel Ies deux regions R4 completes sont une region allant du 109 762eme au 109 907eme nucleotides du 
brin signifiant de I'ADN genomique de la souche de Dumas du virus de varicelle de I'identification de sequence n' 
1 et une region allant du 119 990eme au 120 135eme nucleotides du brin antisens de I'ADN genomique de la 
souche de Dumas. 
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